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4 extremely high performance char- 


American $ new viding uniform response at all air speeds. 
1e precise mis- Control stick steering: 
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Components that make up the E-10 
can be combined into highly effective 
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nose out of trouble 


Te. NEW Convair R3Y-2 is the 
Navy's airborne version of the LST 


It's designed to land and taxi right up 
to a beach. Then lift its nose to load 
or unload troops, guns, trucks and even 
small tanks. In the early stages, nosé 
trouble was a problem 


The bow-loader's nose had to be air- 
tight for flight, water-tight for take-offs 
and landings. Yet it had to open easily 
and quickly. Some kind of a seal was 
needed. But what kind? For the answer, 
B. F. Goodrich engineers came up with 
an ingenious seal built inside a U-shaped 


solid rubber base. 


[The 38-foot seal is attached to the 
nose where it joins the plane. When 
the nose is closed, a diaphragm that rests 
inside the rubber base is inflated. It 
lifts against the plane's body to make 
a 100% seal. It's like blowing up a 
paper bag. There's full expansion with 
out stretch. Dangerous stretching of the 
tube wall (like blowing up a balloon) 
Deflated, it instantly 


retracts to its original position 


is eliminated 


Extensive tests on the shores of San 
Diego Bay ran without a hitch. A tank 
could get in, yet air and water could 
not. A fleet of these flying LST’s will 
see service in 1955. 


This inflatable seal is another example 
of B. F. Goodrich’s leadership in avia- 
tion research, design and development. 
Other B. F. Goodrich products for avia- 
tion include: tires, wheels and brakes; 
De-Icers; heated rubber; Pressure Seal- 
ing Zippers; fuel cells; Avtrim; Riv- 
nuts; hose and accessories. If you have 
a design problem, write or phone; 
The B. F. Goodrich Company, Aero- 
nautical Sales, Akron, Ohio. 


B.E Goodrich 


FIRST IN RUBBER 








Elastic properties of 


AIRCORD 


at your fingertips! 








THIS NEW ROEBLING BOOKLET 
is the only practical and accurate 
manual ever offered designers and 
engineers on the physical character- 
istics of airplane control cord. 

The first half of the booklet deals 
with the elastic properties of Roebling 
Aircord. It shows why the usual AE 
values of metallic cord and wire rope 
are not applicable to aeronautical 
service... gives elastic stretch tables 

. compares the elongation curves of 
bare and of Roebling Lock-Clad Air- 
cord, and graphically describes the 
special design and service features of 
Lock-Clad. 

The latter half of the 
booklet deals with the 
thermal properties of con- 
trol cord ...The coupon be- 
low will bring your free 
copy by return mail. John 
A. Roebling’s Sons Corpo- 
ration, Trenton 2, N. J. 
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A subsidiary of The Colorado Fuel & Iron Corp. 


re ee ee a ee ee oo SD 6 ene 
John A. Roebling’s Sons Corp. 

Trenton 2, New Jersey 

Gentlemen: Kindly send me a copy of 
booklet, “Elastic and Thermal Properties 
of Roebling Aircord.”’ 
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Now ...stick-feel for jets 


at half ou 


Aerodynamic pressures generated by 
the tremendous speed of jet planes 
made it necessary to power tieir con- 
trol surfaces. This left the pilot of the 
airplane without any “feel” control 
through his stick. 

Actuators were needed to supply 
this stick “feel”... and they had to be 
of minimum weight and size. 


To meet these requirements AiRe- 


Qualified scientists, engineers and craftsmen are needed now. 


THE 


Designers and manufacturers of aircraft components: nerrceraTion systems - 


CABIN AIR COMPRESSORS + TURBINE MOTORS - 


GAS TURBINE ENGINES 


search designed highly-efhcient units 
as light as two pounds. Now an even 
smaller stick “feel” linear actuator has 
been developed by AiResearch. It 
handles operating loads up to 150 
pounds ...Sstatic loads to 500 pounds 


and it weighs only one pound ! 

It is the smallest, lightest unit in this 
field! Again 
ability to top previous performances 


AiResearch shows its 


CORPORATION 


2b| the weight! 


with a smaller, lighter power package. 

In the past decade AiResearch has 
developed and produced more than 
350,000 actuators for every possible 
aircraft application. Why don’t you 
put the proved ability of this high- 
quality engineering and manufactur- 
ing team to work on your problems? 
Your inquiries are invited and will 
receive immediate attention. 


Write for information. 


AiResearch Manufacturing Divisions 


Los Angeles 45, California « Phoenix, Arizona 


* CABIN PRESSURE CONTROLS + HEAT TRANSFER EQUIPMENT 


* ELECTRO-MECHANICAL EQUIPMENT + 


PNEUMATIC VALVES AND CONTROLS + TEMPERATURE CONTROLS 


ELECTRONIC COMPUTERS AND CONTROLS 
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New Oil Cooler Desi 
A Clifford unit is first to use the vaporizing principle in lube 
oil cooling service. Developed for the Westinghouse J46 


turbojet engine this oil-to-fuel heat exchanger provides more 
heat rejection capacity per unit of fuel flow than ever pre- 


viously attained. 


How to provide sufficient heat trans- 
fer capacity in a small space — and at 
fuel flow rates too low for ordinary 
oil-to-fuel cooler designs was the prob- 
lem when Westinghouse developed its 
J46 turbojet engine. 

Previous engines used fuel at rates 
that provided an adequate flow for oil 
cooling, but lessened consumption in the 
J46 made necessary the development 





developed 





of a completely new type of cooler that 
would provide proper cooling while re- 
quiring substantially less fuel flow to 
carry off the heat. 

Basic to the solution of this problem 
was Clifford’s aircraft heat exchange 
laboratory the largest, most com- 
pletely equipped technical facility of its 
kind. Thermodynamic data empirically 
over many years plus the 


x 











Test engineer at wind tunnel control 
room records data from completely 
instrumented tests. 





heat exchanger 
indergoing per- 


Jet engine oil-to-fuel 
(non-vaporizing type) 


formance test. 
ability to simulate actual in-service con- 
ditions resulted ir cooler that com- 
pletely met the requirements. 

The answer was found in a special 


new design that took advantage of the 
greatly increased heat exchange capac- 
ity in the latent heat of vaporization. 


The new oil cooler, therefore, was de- 
signed to vaporize part of the fuel be- 
fore it entered the combustion chamber. 

Other aircraft heat exchange prob- 
lems for engine oil cooling, hydraulic 
system cooling and temperature control 
of cockpit, cabin and other compart- 
ments as well as de-icing of wings and 
empennage are constantly being worked 
out at Clifford’s unique Wind Tunnel 
Laboratory facility. A few of the result- 
ing heat exchangers and their associated 
valves are shown at left. 


Clifford engineering representatives 
will gladly consult with you concerning 
your aircraft heat exchange problems 
to develop a solution to fit your require- 
ments. Write: Clifford Manufacturing 
Company, 136 Grove Street, Waltham 
54, Massachusetts. Division of Standard 
Thomson Corporation. 


Typical group of aircraft heat ex- 
changers and associated valves. Each 
represents the solution of a separate 
problem and meets the requirements of 
the application as to capacity, char- 
acteristics and military specifications 


where they are involved. 74-17 


toy, CLIFFORD 


metas SHOWS CACHANGHRS 


MANUFACTURING CO. 2 
WALTHAM, MASS 
hy - 
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Air Force Ungrounds 
Modified Super Sabre 


North American Aviation’s | 
Super Sabre is being ungrounded as 
rapidly as a new vertical stabilizer can 
be installed and modifications made to 
the control system to eliminate extrem« 
vaw conditions (AviaTIOoN Week Jan 
17, p. 11). 


[he sweptwing supersonic fighter had 
S 


100 


been grounded since Nov. 11, 1954 
“These modifications,” Air Forc 

says, “‘are being installed in existing 

F-100s and will be incorporated in 


F’-100 production lines as soon as poss 
manufactured at 


ble.” The aircraft is 
NAA’s Los Angeles and Columbu 
Ohio, plants. 
Domestic 
XV-3 convertiplane, Bel] Aircraft 


Corp.’s tilting-rotor military design, will 
roll out of the company’s Ft. Worth 
plant Feb. 10. Developed under a joint 
Army-USAF contract, the experiment 
aircraft resembles a conventional mono 
plane with rotors added to wingtips 


Earl D. Johnson is resigning as presi 
dent of Air Transport Assn. to join Gen 
eral Dynamics Corp. as a senior vic 
president. Johnson, head of ATA for 
a vear, will continue with the scheduled 
airline organization until a successor is 
ippointed. This is expected to tak 
ibout six weeks 


North American FJ-3 Fury set an un 
official climbing record Jan. 28 at 
Oceana Naval Air Station near Norfolk, 
Va., streaking from a standing start to 
10,000 feet in 73.2 seconds. The Navy 
jet fighter, piloted by Lt. Cmdr. Wil 
liam J. Manby, Jr., bettered an 83 
second mark set two days earlier by an 


F)-3 at San Diego. 


Centerline approach system will b 
installed by Civil Aeronautics Adminis 
tration on New York International Air 
port’s Runway 4, replacing the double 
row slopeline involved in the crash of 
an Italian Airlines’ DC-6B Dec. 18 
(Aviation Week Dec. 27, p. 7). Con 
struction is scheduled to begin Mar. 1 


Temco Aircraft Corp. has sold rights 
to the Luscombe Silvaire, two- and four- 
place line of personal lightplanes, to 
Otis T. Massey & Associates, Ft. Col 
lins, Colo. The Dallas aircraft builder 
acquired the Silvaire when it purchased 
Luscombe Airplane Co. in 1950, last 
year the light craft was produced. 


Scheduled airline industry plans to 
equip its transports with radar trans 
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New Convertiplane Starts Transition Trials 
I'win rotors of Transcendental 1-G convertiplane have been tilted forward about 35 
deg. in initial phases of full transition tests being conducted by the firm at New 
Castle, Del. The single-seat prototype is shown with rotors in vertical flight position. 
The company earlier conducted trials with rotors in vertical flight and tilted for 
forward flight on an elevated test stand (Aviation Week Nov. 1, 1954, p. 27). Small 
electric motors tilt entire rotor hub at each wingtip. Transcendental Aircraft Corp 
recently moved its shops and engineering facilities to Glen Riddle, Pa 
Te €aco f ) e identifica ias declared a 100% common stock 
1 of aircraft flying un la dividend and increased its quarterly cash 
idar trafhc control procedure Ch vayment from $1 to $1.10. Both will 
program, expected to cost a total of $5 be paid Mar. 10 to tockholders of 
million, was set up by representatives ecord Feb. 23 
31 airlines at an Air Trai rt A we . 
mestiag in lndisnannll United Air Lines has declared a regu- 


Rear Adm. Apollo Soucek, chief of 
the Navy’s Bureau of Aeronautics, is ill 
it the Naval Medical Center, Bethesda, 


Md., and is not expected to return to 
duty He has been in the hospital for 
more than two months. Rear Adm 


Lloyd Harriss chief of BuAer 
will handle the bureau’s budget presen 


tation before Congress 


mn, deputy 


Pratt & Whitney Aircraft is takin; 
ver the Boston engineering office of 
Chance Vought Aircraft, now with 
lrawing to consolidate its operations at 
Dallas. P&WA will employ about 200 


draftsmen and clerks. Ap 
180 persons employed 
Boston have been 


engineers, 
proximate] 


Chance Vought in 


isked to join Pratt & Whitney. 
H. Ward Zimmer, 57, president of 
avionics maker Sylvania Electric Prod 


ucts, Inc., died Jan. 28 in New York 
Financial 
North Central Airlines reports a 


record net profit of $115,043 for 1954 
and an all-time-high operating profit of 
$170,653. The carrier lost $114,588 in 
1953 and continued to los an average of 
$57,000 monthly during January, Feb 
ruary, March and April of last year. 


General Dynamics Corp., New York 





lar quarterly dividend of 25 cents on 
common stock, payable Mar. 15 to hold- 
ers of record Feb. 15 A $1.125 divi 
dend on 44% cumulative preferred 
stock will be paid Mar. | to holders of 


record Feb. 15. 


Ryan Aeronautical Co., San Diego, 
will pay a 10-cent dividend on com- 
mon capital stock Mar. 11 to holders 
f record Feb. 18 


International 


Second Vickers Viscount ordered by 
l'rans-Canada Air Lines was delivered 
last week at Montreal. The turboprop 
transport will be used at Toronto to 


train TCA and Capital Airlines crews. 


British Aircraft Exports totaled ap- 
proximately $87,910,344 during 1954, 
dropping from $118,361,526 in 1953. 
But overseas shipments of aircraft en- 
gines climbed to a new peak of $58,- 
357,955, compared with $56,943,440 
for the previous year 


First Douglas DC-6B of three ordered 
by Linea Aerea Nacional de Chile has 
been delivered to the South American 
ai-line. The company plans to use the 
new transport on routes to Buenos 
Aires, Montevideo and Lima. It hopes 
to extend the Lima operation to Pan- 
ama, Mexico and California 
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L££A0D CHAMFER FOR 
INTERFERENCE F/T 
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More shear 
pounds per 
dollar can be 
installed with 
the high strength 
HI-SHEAR rivet 
than any other 
known fastener—real economy 
for today’s high performance 
aircraft. 


Lowest in price, the HS47 and 
HS48 series rivet has the least 


| 


weight and smallest size per shear | 


pound of any high strength 
fastener. 


These HI-SHEARS are available 
in two head styles — flat and 
countersunk; popular diameters 
of 3/16, 1/4, 5/16 and 3/8; 
and the 160,000-180,000 psi 
heat treat class. 


Ask for the HI-SHEAR 
Standards Manual for complete 
dimensional details of the HS47 
and HS48 and other styles of 
HI-SHEAR rivets. 


U.S. and Foreign Patents~Trademark Registered 


RIVET TOOL 


COMPAN JY 


ANGELES 45 ALIFORNIA 
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SERVICE 


PRECISION MACHINING 
OF CRITICAL 
DETAILS and COMPONENT 
ASSEMBLIES 





SERVICE and PRECISION are SYNONYMOUS at 
PATTERN PRODUCTS MANUFACTURING COM- 
| PANY. PATTERN offers an organization of PRO- 
| DUCTION, MANUFACTURING and ENGINEERING 
PERSONNEL qualified to solve any of your manu- 
facturing and engineering problems of critical 
| machined parts and component assemblies. En- 
gaged to assist you in the solving of such a problem, 
PATTERN becomes a CAPABLE AND INTEGRATED 
TEAM TO YOUR ORGANIZATION. 


PATTERN PERSONNEL is fully versed in HIGH PRE- 
CISION QUALITY .. . the PATTERN story is one of 
SERVICE to METAL WORKING INDUSTRIES over 
| @ period of 36 years! 

THE AVIATION INDUSTRY WILL FIND IN THIS 36 
YEARS OF EXPERIENCE, A GREAT ABUNDANCE 
OF SERVICE TO ITS INDUSTRY. 


You are invited to investigate the merits of 
PATTERN'S SERVICE TO YOU through their past and 


| present PERFORMANCE IN THE FIELD OF AVIA- 


TION PROBLEMS CONCERNING THE PRODUCTION 
OF CRITICAL MACHINED PARTS AND ASSEMBLIES 


Write today for your 


free copy of fully 
illustrated brochure. 





PATTERN propucts 


MANUFACTURING COMPANY 


6432 E. HANCOCK 
DETROIT 7, MICHIGAN, U.S.A. 
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New Aircraft 
Undergo Test 


In Texas 





ARMAMENT-TOW ATTITUDE TESTS conducted by Bell Aircraft Corp., Ft. Worth, on its big tandem-rotor HSL-1 involve tilting the 


anti-sub copter to 45-deg. nosedown in the special rig to gather simulated flight data. Details of these trials are in classified category. 




















SPRAY/DUST AG-3 has been 
built by Texas A&M’s Personal 
Plane Research Center under 
the direction of Fred Weick. 
Designed in conjunction with the 
center’s agricultural plane devel- 
opment program, the Ag-3 is 
powered by a 135-hp. Lycoming 
and can carry 800 Ib. of chemi- 
cals—two-thirds the load of the 
earlier, larger Ag-1, also designed 
by Weick and his staff. The 
Ag-3 can take off on 920 ft. fully 
loaded in zero wind. It is fabri- 


cated primarily from Piper parts. 

















| 
{ 


GANNET IN FLIGHT A. D. CRUICKSHANK FROM NATIONAL AUDUBON SOCIETY 


One of the few things that fly 
that couldn’t be made better with 
3M Adhesives, Coatings and Sealers 
3M} For a free booklet illustrating 3M Adhesives, Coatings and Sealers at work in the aircraft industry, write today to 
3M, Department 24, 417 Piquette Avenue, Detroit 2, Michigan. For even faster facts, call in your 3M Field Engineer. 


ADHESIVES AND COATINGS DIVISION MINNESOTA MINING AND MANUFACTURING COMPANY 


10 
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WHO'S WHERE 








In the Front Office 


Barry B. Willis has been named execu 
tive vice president and general manager of 
Pastushin Aviation Corp., Los Angeles 

Robert R. Miller has been elected vice 
president and executive assistant to the 
president of Northrop Aircraft Inc., Haw- 
thorne, Calif. 

Philip LaFollette, former governor of 
Wisconsin, is new president of Hazeltine 
Electronics Corp., Little Neck, N. Y., suc- 
ceeding Fielding Robinson, who resigned 

Warren G. Knieriem, former chief engi 
neer at Northrop Aircraft, Inc., has been 
appointed vice president-manufacturing and 
engineering of Longren Aircraft Co., Tor 
rance, Calif. 


Changes 


J. Woodrow Thomas, former director of 
state affairs for Trans World Airlines, is 
the company’s new director of civic affairs, 
Washington, D. C. W. T. Huff is assistant 
director 

J. O. Moxness and J. W. Clyne have 
been named directors, respectively, of do 
mestic and international commercial sales 
for Douglas Aircraft Co., Santa Monica, 
Calif. M. E. Oliveau, European division 
representative, also is a new director 

Kenneth Campbell is manager of Curtiss 
Wright Corp.’s new Research Division, 
Wood-Ridge, N. J., and J. V. Miccio has 
moved up to general manager of Wnght 
Aeronautical Division 

George Warren Duke is in charge of the 
recently opened St. Louis branch of J. W 
Mull, Jr., manufacturers’ representative 

Robert McLarren, former editor of Aero 
digest, has joined Weber Aircraft Corp., 
Burbank, Calif., as its Washington, D. C., 
representative 

Charles R. Chappell has joined the public 
relations staff of Douglas Aircraft Co., Santa 
Monica, Calif. 

Harold G. Martin, formerly with Grum- 
man Aircraft Engineering Corp., has been 
named assistant editor of The Ships & Air- 
craft of the U.S. Fleet 


Honors and Elections 


Terrell C. Drinkwater, president of West- 
ern Air Lines, has received the first annual 
Business Statemanship Award of Harvard 
School of Business Club of Southern Cali- 
fornia for leadership ‘in human _ welfare 
projects, contributions to community de- 
velopment and success as a business execu 
tive. 

Ernest G. Stout, staff engineer at Con- 
vair-San Diego, is one of 100 alumni of 
New York University’s College of Engi- 
neering honored for achievements that have 
brought distinction to themselves and their 
alma mater. 
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INDUSTRY OBSERVER 


P USAF Air Research and Development Command now is studying the 
possibilities of including such factors as procurability, reliability, maintain- 
ability and vulnerability in its design criteria for considering new aerial 
weapon systems 


> Airlines pilots are plugging for a new safety device that will avoid prema- 
ture flap retraction by adjusting the rate at which flaps can be retracted to 
the performance that any particular aircraft can support during its takeoff and 
landing cycle. Inadvertent and premature flap retractions are unofficially 
credited with causing the KLM Super Constellation crash at Shannon and 
the BOAC Stratocruiser accident at Prestwick. 


> Watch for fuel stowage in transport aircraft fuselages to become a major 
safety battle between airline pilots and aircraft manufacturers. 


> Civil Aeronautics Administration is watching closely evidence of fatigue 
cracks in Douglas DC-6s. Although cracks have been discovered, CAA says 
there is no apparent pattern to their occurrence and does not regard the 
situation as hazardous. 


P Sweden expects to be independent of jet engine imports by 1960 as the 
result of a new agreement between the air force and Svenska Flygmotor A. B. 
The Swedish aircraft engine company plans to spend about $4 million on 
expansion of facilities 


> Improved traffic control in the New York area is expected to result from 
installation of new remote VHF station at Philipsburg, Pa., which will extend 
the New York air route traffic control center’s existing peripheral communita- 
tions so it can talk directly with aircraft that are located almost anywhere 
in its control area. 


> Autopilot-controlled ‘zero length launching” of a piloted F-84G (Aviation 
WEEK Jan. 24, p. 9) using a Lear F-5 has proven satisfactory, and in some 
respects smoother than when the plane is under manual control, Lear reports. 
\ standard unmodified F-5 autopilot was used, despite high launching 


iccelerations 


> Don’t be surprised if the whole NATO lightweight-fighter project evapo- 
rates without any action. After wasting months in an apparently endless 
series of evaluations, NATO officials are confronted by two choices: buy the 
existing Folland Gnat which was designed primarily as a high-altitude inter- 
ceptor and has serious limitations as a low-level fighter-bomber (mainly 
inability to carry tactical atomic bombs), or pick a French or Italian design 
that still is on the drawing board and five years away from service use. While 
the North Atlantic Treaty Organization has frittered away more than a year 
on this project without any tangible results, the Russians on the other 
hand, have put the MiG-17 fighter successor to the MiG-15 into squadron 
service. 


> Army is buying 10 Cessna T-37A twin-jet trainers, “a service test quantity.” 

Aviation WEEK Nov. 22, 1954, p. 46). The side-by-side aircraft is powered 
by two Continental J69s, each developing 920 lb. thrust. Speed is more 
than 350 mph. Army will use the aircraft as observation planes in adjusting 
surface-to-surface missile fire. 


>» Two Republic F-84Fs have landed wheels up at Langley AFB without 
damage. Both came in on their external fuel tanks; one pilot claims he 
didn’t know he was wheels up until he got out of the cockpit. He thought 
he had a flat tire. The planes were jacked up, gear pumped down, fuel tanks 
changed, and returned to service. 


> The Douglas B-66 develops yaw and pitch-up characteristics similar to those 
of the North American F-100 (see p. 7). Modifications are under way prior 
to delivery of these tactical bombers. Tactical Air Command wants tanker 
kits for the B-66s it is to receive. They will need a fast, high-altitude refuel- 
ing craft to refuel other B-66s or fighter-bombers. 
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Hot Potato 


Problem of what to do about Gen. O. P. Weyland’s 
Korean war book, ““The First Jet Air War,” is being 
bounced back and forth between the Department of 
Defense and the Air Force. Weyland’s book deals with 
the full story of the Korean air war. 

Defense Department public relations reviewed the 
book, promptly kicked it back to the Air Force and 
announced that “no final disposition” had been made. 
Air Force is laying plans for another try at getting it 
cleared. Air Force, smarting from Army and Navy 
propaganda that ignores or smears USAF’s role in Korea, 
believes the book by the former Far East Air Force com- 
mander would set the record straight. 

Besides totaling up the score of who did what to the 
Communists with airpower in Korea, Weyland’s book 
examines the unpreparedness in training and equipment 
of the Army to utilize air support at the start of the 
war, the weird Far East command war plans such as the 
theater split between ‘Tenth Corps and Eighth Army and 
the lessons learned in the first jet air war, including a 
critique of Air Force deficiencies. 

Weyland, now Tactical Air Command leader, is push- 
ing the book. He wants it published only if he can tell 
the full history of the Korean air action. Members of 
his staff are betting the book won’t appear until after 
he retires—it’s too hot for the Pentagon to handle. 


Tacan for Common System? 


Possibility that Air Navigation Development Board 
will rule in favor of the military’s Tacan navigation aid 
over the civil VOR/DME system was detected by Wash- 
ington observers in an otherwise puzzling action by Civil 
Aeronautics Administration. 

CAA had issued a two-page advance press release on 
its VOR/DME programs. Next day, CAA’s press agents 
were busy calling newsmen to kill the release. They 
refused to give a reason. 

Observers said CAA apparently figured that taxpayers 
would be disturbed to read about DME program (now 
half completed, with 215 commissioned in a program of 
432 installations) and learn later that Tacan has been 
adopted as the civil-military common system. Meanwhile, 
ANDB’s decision on the DME-Tacan controversy is due 
momentarily after a series of delays. 


Postage Increase? 


Postmaster General Arthur Summerfield is using the 
results of a recent Gallup poll as a weapon .o obtain an 
increase in postage rates this year. 

Rep. Edward H. Rees, ranking Republican on the 
House Post Office committee, inserted Gallup’s findings 
in the Congressional Record. ‘They show that for the 
first time majority opinion favors an increase of 3 to 4 
cents in first class mail, and an increase from 6 to 7 cents 
for airmail. 


Navy Victory 


What at first looked like a strong congressional drive 
to strike out funds in Navy’s budget for a fifth Forrestal- 
class carrier apparently has died aborning. 

Chairman Clarence Cannon of the powerful House 


Washington Roundup 





Appropriations Committee announced that he was op 
posed to the project as soon as it was proposed because 
he considered carriers “too vulnerable and too expen- 
sive.” 

After Chairman Carl Vinson of the Armed Services 
Committee volunteered his allout support for the new 
carrier, however, Cannon announced that he would not 
try to block funds for it. 


Subsidy in Service Mail Pay? 


Sen. Harley Kilgore, a member of the appropriations 
subcommittee handling Civil Aeronautics Board funds, 
and possibly its chairman this year, is convinced that the 
service mail pay rates set by CAB contain a sizabk 
element of subsidy. He will request that the Appropria 
tions Committee hire a special staff to look into the 
matter. 

“If subsidy is justified for air transportation, I sup 
port it, but I don’t want it going by another name,” 
Kilgore said. 


CAB Penalties 


lhe Civil Aeronautics Board is going to continue its 
campaign for the right to levy civil penalties for viola- 
tions of its economic regulations. The Board wants to 
put some teeth into such regulation. Legislation to ac- 
complish this is high on the list of bills that will be 
sent to Capitol Hill. Legislation was introduced last 
year, but it didn’t get anywhere. 

The Board also is going to ask for the power to issuc 
certificates for “supplemental service.” ‘This is a move 
to do away with the long-term headache provided by 
the letters of registration under which the nonskeds 
operate. 

Ihe Board never has managed to arrive at any real 
policy on the matter itself, although the large irregular 
case, largest ever processed, is reported to be within a 
few months of an examiner’s report. A decision in this 
case is supposed to decide just where the nonskeds fit in 
the air transportation picture. 


Air Transport Monopolies 


The air transport industry is expected to figure in more 
than one anti-monopoly investigation in this session of 
Congress. The first committee to interest itself in a study 
as to the extent the industry is still open to competition 
The Joint Committee on the Economic Report, headed 
by Sen. Paul Douglas. An influential Democrat on com- 
mittee is Sen. John Sparkman, chairman of the Senate 
Small Business Committee and long-time proponent of 
the right of nonskeds to compete with the scheduled 
lines. 

The two aspects congressional committees can _ be 
counted on to look into: 

e Domestically, policies concerning new entrants into 
the air transportation system. 
e Internationally, the degree of dominance of Pan Ameri- 
can Airways. Reasons for Justice Department's suit 
against PAA and W. R. Grace and Co., seeking to divest 
the two firms from control of Panagra, are likely to be 
reviewed by groups of Capitol Hill. 

—Washington staff 
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Congress Sets Sights on Missiles, Airlifts 


© Symington warns Reds may be ahead in development 


of guided weapons, says airlift for Army inadequate. 


® House subcommittee to probe Navy plane procurement 


early in scrutiny of Administration’s defense program. 


By Katherine Johnsen 


Congressional scrutiny of the Admin 
istration’s defense program—expected to 
concentrate on guided missile develop 
ment and airlift capability in the 
months ahead—opened with an investi 
gation by the House Armed Services 
Committee. 

Financed with an initial 

the committee’s investigation into 
many facets of the program will be per 
formed by a subcommittee, headed by 
Rep. Edward Hebert. 
P Not ‘Happy’—Already on the sub 
committee’s agenda for early attention 
an investigation of naval aircraft pro 
curement. 

This was ordered by Rep. Carl Vin 
son, chairman of the full committee, 
following testimony by Navy Secretary 
Charles §. Thomas that he “had not 
been happy” with it. Navy's request 
for plane procurement money dropped 
from $1.9 billion for fiscal 1955 to $750 
million for fiscal 1956, he said, because 
of cancelations and “slippages” in pro 
duction. 

Although Thomas qualified his state- 
ment by saying difficulties had largely 
been solved, Vinson declared that “‘if 
the Secretary is unhappy we want to 
find out what he is unhappy about.” 

Beginning in July 1957, Thomas said, 
the Navy would require “greatly in- 


$150,000, 


creased obligating authority” for air- 
craft. 
The authorizing resolution directs 


“a full and complete investigation and 
study of all matters” relating to: 

e “The procurement, use and disposi- 
tion of materiel, equipment, supplies 
and services .. . 

e “Laws, regulations and directives ad 
ministered by or within the Department 
of Defense. . . 

e “Scientific research and development 
in support of the armed services.” 

>» Reds Ahead?—Meanwhile, in a speech 
on the Senate floor, Sen. Stuart Syming 
ton, former Secretary of the Air Force, 
expressed concern over the adequacy of 
the Administration’s guided missile pro 
gram and plans for airlift capability. 
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He observed: “It may be the Com 
munists already have bombs of greater 
destruction than we have, just as it may 
be they are ahead of us in the develop 
ment of guided and ballistic missiles. 
After extensive study, I believe they 
are ahead on missiles.” 

Pointing to a statement approved by 
the President that ‘‘the Administration 
is counting on airlift of Army or Marine 
units as an important part of the mobile 


forces. . Symington added: “But | 
have studied the airlift over recent 
weeks and believe the airlift available 
to the Army is inadequate; and Gen 


Ridgway must know that.” 
> ‘Briefing’ Sessions—The House Anned 
Services investigation was launched af 
ter several days of “briefing”’ 
with top Defense Department 
nd chiefs of staff. 

Highlights of testimony and develop 
ments at these sessions were 
e Congressional sentiment is strongly) 
opposed to the Administration’s plan to 
make sharp cutbacks in Army strength. 
[he Administration’s program: A re 
duction in Army manpower from a 
strength of 1.3 million last December 
to 1,027,000, about a fourth reduction 

Committee members repeatedly ex 
pressed their intention to fight the re 
duction. They had the support of the 


ession 


ofhcials 


Army Chief of Staff, Gen. Matthew 
Ridgway, but not of Army Secretary 
Robert Stevens, who staunchly de 


fended the Administration plan. 
e Emphasis and priority in the Admin 
istration program is on both strategic 
retaliatory power and continental de 
fense 

This was put forth clearly in a 
Presidential statement presented by De- 
fense Secretary Charles Wilson. Demo 
crats, and numerous Republicans, said 
the Administration is achieving its ob 
jectives in these two areas at the “ex 
pense” of the Army and Marine Corps, 
and suggest that the wars of the next 
decade or so may be “ground” wars. 

Symington commented: “If there 
now is atomic stalemate—a stalemate 
created by the fact that the originator 
of a hydrogen attack might in turn be 





T . 
Nuclear Aircraft 
USAF chief of staff Gen. Nathan 
Twining told congressmen: 

We believe we will realize 
great advancements from the aircraft 
nuclear propulsion program. While the 
nuclear propelled aircraft presents many 
difficult engineering problems, we be- 
lieve that the advances we have made 
to date have given us the basic knowl- 
edge from which we can project prac- 
tical applications for military weapons 
systems. 

“We have hopes that this will be a 
truly intercontinental weapon freeing 
us from the dependence of overseas 
logistics. We have placed a high priority 
on the development of this equipment.” 











destroyed, then it is certain that any 
new hostilities will result in fighting on 
land. “-_ is 
e Current level of defense, entailing a 
fiscal 1956 budget of $31.4 billion in 
new money and $35.9 billion in ex- 
penditures, is the level that should be 
sustained indefinitely, in view of the 
Communist threat, Wilson testified. 

“T cannot at this time foresee any 
important reduction in the military 
establishment nor in the total annual 
military expenditures below the 
present levels, nor do I see any need 
for any important increases short of 
war. 

Testimony presented to the House 
committee included 


Air Force 


Pointing out that the Administra 
tion’s goal of 137 wings “‘is less than the 
former objective of 143 wings,”’ USAF’s 
Chief of Staff, Gen. Nathan Twining, 
“nevertheless considered it acceptable.” 

USAF’s plan: 131 wings by July 1957 
and 137 by July 1958. Air Force in 
creased from 112 active wings to 121 
during the past year. 
> Economy Possibility—Twining 
ported that USAF’s total emergency 
airlift will be increased by more than 
50% by 1960 by “improved utilization 
of the operating aircraft and through the 
utilization of more modern aircraft, with 
no increases in the number of squad 
rons. 

The possibility for major economies 
through airlifts was highlighted by Sec- 








retary Harold Talbott. By cutting the 
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pipeline length from 270 to 100 days 
through airlift of engines overseas, he 
said, the Air Force will be able to ac- 
complish a 25% savings in spare en- 
gines alone. 

> Air Buildup—Twining reported on 
progress over the past year in the air 
buildup: 

e B-47 jet bomber conversion program 
of the Strategic Air Command is “near- 
ing completion” and will be completed 
by early 1956. 

e One tactical unit was equipped with 
F-100s, and commands in “‘several’’ over- 
seas areas received later versions of 
fighters of the F-84, F-86 and F-89 
types. 

e Aircraft inventory of the 87 Air Na- 
tional Guard squadrons was increased 
by 45% to 1,368 aircraft. “the majority 
of which were jets of the F-94, F-86 
and F-80 types.” During fiscal 1956 
USAF will convert 17 ANG squadrons 
to fighter interceptors for use in conti- 
nental defense. 

e Air Force Reserve, now operating 
some jet aircraft, doubled its inventory. 
e Five continental defense squadrons 
were activated over the past year, ‘Twin- 
ing said, adding that “soon we will have 
odhhwel a complete capability for a 
maximum early warning from any likely 
area of attack and an increased kill 
capability in a combat zone of increas- 
ing depth.” 

e “USAF is losing daily many valuable 
service-trained personnel to positions in 
civilian industry offering more attractive 
wages and assignment stability,” Twin- 
ing reported. “If this trend continues 
it will result in lowering our skill level 
in critica] areas to a point where combat 
effectiveness will be impaired.” 

e In air defense, Twining said, projects 
include longrange radar, electronic coun- 
termeasures, and air-to-air missile de- 
velopments. 

eImprovements in tactical aviation 
equipment being worked on, the gen- 
eral said, include low-altitude bomber 
equipment techniques, _ all-weather 
fighter-bomber capabilities and guided 
missiles for close-in-support of the 
ground forces. 


Navy 


Navy will operate 10,061 aircraft, in- 
crease its carrier air groups from 16 to 
17 and have the first of its Forrestal- 
class carriers in the fleet in fiscal 1956, 
Secretary of the Navy Thomas reported. 
Funds to start the fifth Forrestal carrier 
are being requested in the fiscal 1956 
budget. 

Navy expects delivery on 2,616 air- 
craft during the year. 

At present strength, the Navy can 
“adequately cope with any local naval 
actions with respect to the limited area 
of the Formosan Straits,” Secretary 
Thomas told the committee. “If a major 
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New Control Lab 


A new laboratory devoted to flight 
control research and development has 
been established at the Wright Air De- 
velopment Center, Dayton, Ohio, by 
the USAF Air Research and Develop- 
ment Command. 

The new laboratory will absorb flight 
control development functions from the 
present armament, aircraft and equip- 
ment laboratories at WADC. It will 
be headed by Col. John L. Martin, Jr., 
formerly assistant chief of the WADC 
Aircraft Laboratory. 

Branch chiefs in the new laboratory 
serving under Martin are: instruments, 
David Stockman; control synthesis, 
Maj. Constantine Svimonoff; aero me- 
chanics, C. B. Westbrook; and control 
equipment, H. W. Basham. 











conflict should occur now or in the 
future, this naval program is still de- 
signed to withstand the initial on- 
slaught, to contribute immediately to 
the nation’s retaliatory power and to 
provide a base for full and rapid mobili- 
zation.” 


Army 


Secretary Stevens emphasized that 
“new ways must be found to make our 
fighting divisions and units more mobile, 
more self-contained and capable of 
sharper and more telling blows against 
an enemy. 

This testimony on the need for mo- 
bility probably will be drawn on by 
Democrats to justify their conviction 
that more emphasis on airlift is justi- 
fied. 
> More, Not Less—Although the total 
military manpower required by the 
Army in a future global war probably 
would be less than in World War II, 
Chief of Staff Ridgway said he believes 
that the new technological develop- 
ments will mean that more, rather than 
less, men will be required in a given 
unit. 

He gave as reasons for this: A radical 
increase in the depth of battle—ground 
forces will be fighting 150 to 250 miles 
apart instead of the 30 to 50 miles in 
World War II; the increased need for 
rapid alternate concentrations and dis- 
persions of troops; greater maintenance 
requirements. 


Defense 


The Administration’s defense pro- 
gram is the program of the National 
Security Council and the President— 
not that of the Joint Chiefs of Staff, 
who were “consulted at frequent inter- 
vals,” Wilson disclosed. 

He also revealed that the Navy to a 


“minor” extent, as well as the Army, 
took issue with certain aspects of the 
program. 

> Carrier Defense—Although the conti- 
nental air defense program is being 
pushed “with all practical speed,’” Wil- 
son told the committee, “the kind of 
equipment needed is subject to rapid 
obsolescence due to the high rate of 
technological advance in this field. The 
improvement of the system is geared to 
the availability of suitable equipment 
and to the capacity of our forces to use 
this equipment.” 

He said “a limited number” of air- 
craft and radar picket ships already have 
begun operations and construction of 
the first ‘Texas tower will begin soon. 

Carrier aviation was staunchly de- 
fended by Wilson, who declared it “‘in- 
creases the flexibility and dispersion of 
our retaliatory power.” 

He predicted that “in the future the 
Army may be organized into a larger 
number of smaller but more mobile and 
self-contained units of great firepower.” 

By mid-1956, he said, the Air Force 
will be “almost 100% jet equipped.” 


Bell Official Becomes 
Chairman of AF Board 


Dr. Mervin J. Kelly is the new chair- 
man of USAF’s scientific advisory board, 
succeeding Dr. Theodore Von Karman, 
who resigned effective Dec. 31, 1954. 

Dr. Von Karman will continue as 
chairman of NATO’s advisory group on 
aeronautical research and development. 
He resigned the USAF post to prevent 
undue strain on his health imposed by 
the two positions. Dr. Von Karman 
was awarded the 1954 Wright Brothers 
Memorial Trophy for his influence on 
development of highspeed aircraft in 
the U.S. (Aviation Week Dec. 6, 
1954, p. 7). 

Dr. Kelly is executive vice president 
of Bell Telephone Laboratories, Inc. 
He has been serving as vice chairman 


of the USAF board. 


Hamilton Standard 
Gets $4-Million Order 


Hamilton Standard Division of 
United Aircraft Corp. has been awarded 
two Navy contracts totaling $4,296,071 
for propeller assemblies. 

Other contracts include: 

Gray Manufacturing Co., Hartford, 
Conn., electronic components, $1,- 
338,042. 

David Bogen Co., New York, com- 
ponents for intercom systems, $123,230. 

McCulloch Motors Corp., Los An- 
geles, spare parts, $128,347. 

Curtiss-Wright Corp., Caldwell, N. J., 
sets of propeller conversion parts, 
$167,511. 
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Expert Calls for Reconn Buildup 


Gen. Goddard suggests camera-carrying guided missiles 


for long missions, small drones for tactical service. 


Reconnaissance is the most difficult 
mission of the modern Air Force, but it 
is a hard idea to sell, said Brig. Gen. 
George W. Goddard (USAF Ret.). 

“You can see and feel the results of 
guns and bombs, but the intelligence 
derived from reconnaissance can only 
be appreciated by the intellect,” God- 
dard told a luncheon audience at the 
annual meeting of the Institute of the 
Aeronautical Sciences. 

Those intangible results are one rea 
son the importance of reconnaissance 
is hard to sell. The other: There have 
been very few reconnaissance specialists 
at command levels in the Air Force. 
> Changes in Problem—Since World 
War II, the problem of reconnaissance 
has changed, said Goddard, who now 
heads the Military and Aerial Photo- 
graphic Division of Bulova Research 
and Development Laboratories. He 
listed these changes: 

e Tremendous increases in firepower 
have changed the kind of targets an 
air force must hit, although reducing 
the amount of detailed knowledge re 
quired about the target. Prime targets 
at the present are strategic bomber 
bases, not industrial complexes or traffic 
systems. 

e The Iron Curtain was lowered on 
conventional sources of information. 
Aerial reconnaissance would have to 
get new target information. Extensive 
search activity would have to find and 
pinpoint targets that might represent a 
threat. 

e Air Force operations are required over 
a strange area where maps are not suf 
ficiently available. Guidance or navi- 
gational data must be furnished in a 
common reference system that ties the 
area together and permits description 
of any reference point. 

> New Aircraft—““The technical and 
operational factors determining the 
scheme and scope of future reconnais 
sance may well justify the development 
of a special reconnaissance vehicle . . . 
for the purpose of identifying, locating 
and destroying all those important tar- 
gets which threaten directly our sur 
vival,” said Goddard. 

His idea of a special-purpose aircraft 
is one that operates “with plenty of 
altitude—maybe 60,000 or 70,000 ft.” 
This ideal plane must have speed or 
altitude capability at the sacrifice of 
other features, except those of visual 
and camera lines of sight. This special 
ized craft should have a high accelera- 
tion at low altitudes, be able to cruise 
at moderate speeds. Its one-man crew— 
for night work, perhaps three men 
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GODDARD: Reconnaissance comes first. 


would be needed—should have a wid« 
view out of the airplane 
A longrange 
missile would appear to be an excellent 
solution, the military 
expert added. 
Goddard told Aviation WEEK that 


drone 


reconnaissance guided 


reconnalssan 


1) 
would 


some types of urcratt 
make excellent tactical reconnaissance 
vehicles. “A field commander could 


catapult them off, vector them over th« 
irea he wants to photograph, and bring 
them back for parachute recovery. Hi 
could have his pictures in minutes in 
stead of hours. If he lost one, the cost 
would be negligible compared with 
losing an expensive airplane and an 
irreplaceable pilot.” 
> Camera Problem—Parallel to the dé 
velopment of aircraft 
must go the development of cameras, 
Goddard said. “The least the Air Forc« 
can do is give our flying personnel 
equipment that will function 100‘ 

. Every mission, so far as possible, 
must be a positive operation ” the 


reconnaissance 


general said. 

In addition to fool-proof cameras 
the camera mounts, windows and th« 
uirplane itself must be the product of 
close co-ordination between the camera 
manufacturer, the aircraft designer and 
the Air Force. 

Goddard feels that aircraft designers 
ire not fully aware of the specialized 
problems inherent in designing recon 
naissance aircraft. Vibration, window 
shape and location, programmed flight 
equipment, exact control at extreme 
altitudes present new parameters for th« 
designer. 

“... When . . . we design and build 
this aircraft leaving out the dual bomber 


and fighter idea it will result in greatly 
increased efficiency in accomplishing 
the reconnaissance mission.” 

> Bulova Work—Goddard’s current 
interest at Bulova is in the development 
of small cameras, typified by gunsight 
cameras used to record the effects of 
firepower. Bulova labs have developed 
under Goddard’s direction a_ small, 
lightweight camera designed to fit in 
the leading edge of a fighter fin, rather 
than in the smoke-dimmed, vibration- 
ridden nose or wing positions. 

Goddard’s name has been synony- 
mous with photography in the Air 
Force for years. He has invented proc- 
esses for night, three-D, color and long- 
range photography currently in use by 
USAF. 

When he retired last July, Goddard 
was director of reconnaissance, Allied 
\ir Forces in Europe, the climax of a 
36-vear tour of duty. He earlier had 
been head of the Photographic Recon- 
naissance Laboratory and director of 
research at Wright-Patterson AFB, had 
served in Korea installing his system 
of highspeed night photography, and 
had supervised some of the photo- 
graphic processes and coverage at the 


Bikini atom bomb tests —DAA 


Props Fail to Reverse 
On 2 Landing DC-7s 


Propellers on two United Air Lines’ 
DC-7s failed to reverse pitch during 
landings at Chicago-Midway Airport re- 
cently, forcing the pilot on one to 
ground loop his plane to stop. The 
other pilot was able to brake his plane 
to a halt 

After the first DC-7 touched down, 
the pilot tried to reverse all four props. 
Instead of reversing, they went into low, 
positive pitch—giving forward thrust. 

Believing he could not stop in time, 
the pilot ground looped and blew the 
four main gear tires, damaging the main 
wheels. No other damage to the aircraft 
was reported and all passengers and crew 
deplaned safely. 

Pilot of the second DC-7 elected to 
reverse propellers on the two inboard 
engines only. They failed to reverse and 
gave forward thrust instead. The pilot 
was able to stop the transport with 
brakes, and no damage resulted. 

Investigation showed both aircraft 
had been flying for long periods at tem- 
peratures as low as —40F. 

United is said to be considering the 
desirability of drilling a second hole in 
the propeller piston to circulate more 
oil through the prop dome, thus keeping 
oil in the dome warmer. 

Hamilton Standard, manufacturers of 
the propeller, has proposed installation 
of an insulating prop dome covering to 
help keep the oil from congealing, ac- 
cording to reports. 
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J44 JETS VERTICALLY POSITIONED, Bell VTO test vehicle hovers a few feet off the ground during test program being conducted at 
Niagara Falls (N. Y.) airport. Compressed air jets at tail and wingtips supply longitudinal, directional and lateral control. 


Bell Jet VT'O Takes Off and Lands Level 


Bell Aircraft Corp. is flight testing a 
new  turbojet-powered _ vertical-takeoft 
ind landing (VTO) airplane that lifts 
into the air and lets down in a normal 
level attitude. 

The new aircraft has made more than 
20 flights since Nov. 20 at the Niagara 
Falls Airport next door to Bell’s Buf- 
falo plant. It is expected to reach 
speeds up to 100 mph. within the next 
few months. 


A helicopter, lightplane, glider and 


motorboat contributed parts to the un 


usual design. Power comes from two 
tiltable Fairchild J44 turbojets borrowed 
from USAF. 

President Lawrence D. Bell says the 
ot Se significant 
single development in aircraft flight 
since the Wright Brothers’ first air 
plane.”’ 
> Operations—The Bell VTO_ takes 
off and lands in a horizontal attitude, 
with its jets pointing straight down. 
Control at the lowspeed end of the 
flight spectrum is done with compressed 


most 





JETS ARE ROTATED from horizontal to vertical position for a straight-up takeoff. Inlet for 
modified Turbomeca Palouste used for three-axes control is visible just behind cockpit. 
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Here was sound experience for Mai. 


air jets that are located at the wingtips 
and tail. 


Air supply for control jets comes 
from a “Palouste,” a modified Turbo 
meca jet engine whose inlet can be 


seen just above and behind the pilot’s 
head. Conventional controls take over 
for forward flight. 

At the controls for the flights was 
David W. Howe, Bell flight test pilot 


> Test Vehicle—Bell’s TO — differs 
from Rolls-Royce’s “flying bedstead” 
(see p. 17) in several respects. Pri 


marily, it is a more-advanced 


than can fly straight and level. 

It was built as a test vehicle to prove 
theories. Construction was quick and 
cheap. The fuselage converted 
from a glider; a commercial lightplane 
wing was adapted. The landing gear is 
from a Bell helicopter and the throttle 
from a motorboat. 

The VTO weighs about 2,000 Ib., 
is 21 ft. long and has a span of 26 ft 


aircraft 


Was 


There is room for the pilot only. 


“Our test vehicle is only the starting 
point,” added Bell. “Just as the heli- 
copter brought new maneuverability 
and utility to aircraft, the jet-powered 
VTO launches an entirely era of 
fixed-wing flight.” 


new 


AVIATION WEEK, February 7, 1955 


Pe Und 



























USAF Gives Army Arctic Mobility 


But Exercise Snowbird shows need for better aircraft 


equipment in true all-weather airborne operations. 


By Claude Witze 
Elmendorf AFB, Alaska—U. S. Air 


Force has proved in Exercise Snowbird 
that it can provide the necessary mobil- 
ity to America’s infantrymen in sub 
arctic conditions. 

The next step is to perfect mobility 
of the troop carrier units themselves, a 
job that will call for full co-operation 
from the aircraft industry. 
> Operation Lessons—Col. Marvin L. 
MeNickle, commander of the 314th 
Troop Carrier Wing of the 18th Air 
Force, here from Sewart AFB, Tenn., 
is satisfied that he delivered what the 
Army wanted in the right place at the 
right time. 

The big lessons learned, he told 
AviaTION WEEK, are concerned with 
operation of his aircraft in extreme tem 
peratures. The 314th dropped equip 


Close view of design details of Rolls-Royce vertical takeoff research 
vehicle shows installation of the two horizontally opposed Nene 
turbojet engines with single tailpipe deflected 90 deg. downwards 
at the craft’s center of gravity. Two fore and aft lateral air nozzles 
extend downwards to provide stability. The craft takes off from a 
special ceramic mat that can withstand the jets’ heat. It can fly 
horizontally in any direction at speeds of at least 15 mph. The 
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ment, supplies and 2,800 airborne 
troopers in a simulated combat zone at 
Talkeetna, 66 mi. north of this base 
near Anchorage. 

Three battalions of the 11th Airborne 
Division’s 503rd Regimental Combat 
Team from Ft. Campbell, Ky., were 
parachuted accurately into the field with 
1 minimum of casualties. ‘The goal 
for USAF troop carrier units is true all- 
weather operational mobility The 
Snowbird experience will help reach this 
goal. 
> Ouick Shifts—Industry will hear about 
it in specifications from the Air Materic] 
Command. A _ good parallel already 
known to weapons system contractors 1s 
Strategic Air Command’s acceptance of 
the fact that a unit operating today from 
Omaha, Neb., may be told it has 72 hr 
to move its operations to Greenland, 


Japan, Africa or Europe. SAC knows it 


Rolls-Royce Gives Closeup Look at ‘Flying Bedstead’ VTO 
company has been flying the vehicle at 15-25-ft. altitudes. Rolls- 
Royce indicates that future developments probably will use 
separate powerplants for takeoff and landing and for horizontal 
flight, with the VTO section comprising a number of relatively 
small engines. Observers say the firm’s small Soar jet is a “distant 
cousin” of such powerplants. These would be grouped in batteries 
to provide a reserve margin of power should one or more units quit. 


may be shifted on short notice to tropi- 
cal, temperate or arctic regions, and 
presumably is ready to go. 

This Air Force operational mobility 
now is equally necessary for troop carrier 
forces to some extent, They are operat 
ing today with equipment that was 
adopted, not designed, to meet widely 
varying conditions. Enroute here from 
southern U.S., Col. McNickle’s outfit 
was scheduled for a 12-hr. layover in 
Edmonton, Alberta. 

The fleet of 78 Fairchild C-119s by 
this time had flown nearly 2,000 mi. and 
had about 1,600 mi. to go to Elmendorf 
for Exercise Snowbird. Upon arrival at 
Edmonton the temperature was —15F. 
Average stopover for aircraft was 
stretched to 17 hr. which means that 
some were put out of commission for 
at least two days. “It was at Edmonton 
where the temperature dropped so fast 
we had to meet our climatization prob 
lem,” Col. McNickle said. 
> Kit Changes—The troubles were not 
big for the most part, but time consum- 
ing. Broken doors and handles, fuel line 
leaks, inoperative actuators and engine 
troubles made jobs for ground crewmen. 
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Here was sound experience for Maj. 
William A. Gibson, materiel chief in 
MeNickle’s command. He now knows 
what changes must be made in the en- 
route and fly-away kits provided to 
maintain the aircraft fleet in the field. 

The 314th Wing had six preposi- 
tioned fly-away kits—one for each squad- 
ron—waiting at Elmendorf. Each kit 
weighs 24,000 Ib., contains two Wright 
R3350-85 engines, in addition to extra 
tires, landing gear and all other parts 
that could be needed to maintain the 
planes for 30 days. Each squadron also 
had an enroute kit fitted with spares 
that might be needed on the 3,600-mi. 
flight. 

Maj. Gibson ran short of some items, 
particularly engines. Special checks on 
the power units were ordered enroute 
following four failures which resulted 
in forced landings or bail outs. To 
achieve the best possible operational 
mobility for troop carrier planes, Maj. 
Gibson now believes it may be neces- 
sary to change the system. Instead of 
a single fly-away kit this arctic experi- 
ence indicates there should be three 
kits: a basic kit, an arctic supplement, 
a temperate supplement. This would 
provide a type of Fahrenheit flexibility 
not achieved under the present system. 
> Larger Aircraft—The cold weather de- 
mands, for example, probably would 
call for a portable shelter to facilitate 
engine changes and an improved ground 
heater in the support equipment. The 
heater must not require a generator for 
starting in frigid temperatures. 

Over and above improved operational 
mobility, Col. McNickle looks forward 
to larger aircraft for troop carrier opera- 
tions. 

The Lockheed-C-130 four-engine 
turboprop that will haul twice the load 
of a C-119 is a big step in the right di- 
rection, he believes. Col. McNickle ar- 
gues that in bad weather, which caused 
cancelatiog of Phase One of this year’s 
arctic exercises, formations of smaller 
transports are more difficult to operate 
than larger aircraft. Only rub is that 
the Army tends to favor planes capable 
of placing paratroopers in a concentrated 
area. A large aircraft can necessitate 
a drop zone up to four times as long 
as required for present equipment. 
> Runway Techniques—Major aviation 
advance demonstrated at Exercise Snow- 
bird is the perfection by Army Engi- 
neers of the compacted runway. At 
Talkeetna they have built a snow strip 
8,000 ft. long. Basic technique involves 
leveling and compacting the surface of 
the 40 in. of snow in the center of the 
chosen drop zone. To make it dense 
and strong, the Engineers first pulverize 
and slightly melt the snow. 

Compaction with a roller and con- 
tinued reheating give a surface of sufh- 
cient strength to support a fighter air- 
craft or medium transport. A strip of 
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and guided missiles. 


obligation less contract cancelations. 


Army ; 008 006 001 
Navy 101.9 37.8 110.5 
USAF 99.2 31.9 523.4 
Total. . 201.1 69.7 633.9 

GUIDED 
Army 2.1 245 189.8 
Navy 4.2 9.69 6.2 
USAF 7.5 815 13.1 
Total. 13.8 10.7 209.1 





Aviation Procurement Obligations 


The three military services had approximately $7.4 billion in unobligated funds for 
procurement of aircraft and guided missiles on hand Nov. 30. During the first five 
months of fiscal 1955, the services obligated approximately $2.3 billion for aircraft 


The obligational figures include contract costs plus a small allocation of govern- 
ment expense entailed in procurement activity. The figures are net, reflecting gross 


The Obligations: 


AIRCRAFT 


July Aug. Sept. 


Balance 

Oct. Nov. Total Noy. 30 
106.2 013 106 104.2 
455.6 38.5 744 1,012.7 
123.3 340.1 1,118 5,373.4 
685.1 378.6 1,968 6,490.3 

MISSILES 

8.6 10.8 212 152 
12.7 17.6 50 148 
16.5 15.3 53 596 
37.8 43.7 315 896 


Unobligated 








this type can be used for resupply of 
ground forces or as a forward base for 
fighter squadrons. Main disappoint- 
ment to both Army and Air Force offi- 
cers at Exercise Snowbird was the un- 
seasonable warm weather at Talkeetna 
during the drop. Last month was the 
warmest in 27 years for Alaska. At 
dawn on the day of the first paradrop, 
temperature was only —5F. The after- 
noon high was nearly 15F. 

Army had expected temperatures in 
the neighborhood of —30F. 


New Bristol Olympus 
Hits 11,000 lb. Thrust 


(McGraw-Hill World News) 


London—Takeoff rating of 11,000 Ib. 
thrust and continuous cruise power of 
9,600 Ib. are claimed for the Bristol 
Olympus 101, making it the most pow- 
erful type-tested engine in the world, 
according to the British. 

Yet, Dr. S. G. Hooker, chief engineer 
of Bristol Aeroplane Co.’s Engine Di- 
vision, says of the engine: “‘As far as I’m 
concerned, this is obsolete.” 

Britain will use the twin-spool Olym- 
pus in production versions of the four- 
jet Avro Vulcan delta-wing bomber for 
the RAF, and the powerplant also is be- 
ing considered for the delta Gloster 
Javelin all-weather fighter, now fitted 
with two Armstrong Siddeley Sapphires. 

Weighing 3,650 Ib., the new Olym- 
pus has a specific weight of 0.33 Ib., 
compared to the single-spool 10,000-Ib.- 
thrust Rolls-Royce Avon's 0.28 Ib. 


> Fuel Consumption—At the 11,000-Ib. 
rating, the Olympus" has a specific fuel 
consumption of 0.79. At 9,600 Ib. 
thrust, fuel consumption is about 0.74. 

Olympus has six low-pressure com- 
pressor stages and seven high-pressure 
stages. From just aft of the low-pressure 
compressor, the engine is all steel; from 
this point forward, makeup is zirconium- 
magnesium alloy. 

At junction of tailpipe and engine 
there are two metal bellows providing a 
flexible joint to permit some movement 
of the long jet pipes installed in the 
Vulcan. The engine takes in one ton of 
air every 12-15 sec. 

Hooker points out that while the 
twin-spool turbojet presently has a 
higher weight than a comparable-power 
single-spool engine, it pays off in su- 
perior performance at altitude. 
> Light Weight Later—He believes the 
twin-compressor engine of the future 
will be lighter in absolute terms than 
the single-compressor jet for this reason: 
Using two compressors, maximum effi- 
ciency can be obtained in both low and 
high pressure stages, rather than having 
to compromise over the range in the 
single-stage compressor. This means 
fewer stages for the same compressor 
efficiency, with the only net weight 
added being the additional concentric 
shaft required for the twin-spool engine. 

The Olympus has a 22.5-kw. genera- 
tor in the front part of the engine. 
Ducted air to cool the generator is not 
permitted to pass through the compres- 
sors and turbines, but is bypassed to the 
exterior combustion area and con- 
tributes to cooling of this section. 
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aNew MO70R 


for hydraulic pump 
in a guided missile 





EEMCO Model! D-638 was designed and produced for a 
leading airframe manufacturer for use in guided missites 
where greatest power output per pound of weight is 
imperative. Specifications called for a 400 cycle A.C. 
motor operating on 200 volts, 20 amperes, at 2250 r.p.m. 
and a continuous duty cycle of 3.0 seconds at 6.5 HP 
and 15.0 seconds at 1.5 HP. EEMCO’s D-638, weighing 
17.5 Ibs., was the answer. It also has a continuous rating 
at 5 HP of 2300 r.p.m., at 15.8 amperes. Complies with 
U. S. A. F. specification #32590 for 400 cycle 

A.C. motors. We invite your inquiry on adaptation of 
Model D-638 for other uses. 


Designers and producers of motors, 


linear and rotary actuators. 


SPECIFICATIONS * TYPE D-638 


Weight: 17.5 pounds * Maximum Capacity: 6.5 HP 
Volts: 200 A.C. * Amperes: 20 at 6.5 HP * Cycles: 400 


Duty cycle: 3.0 seconds at 6.5 HP 
15.0 seconds at 1.5 HP 


Continuous rating: 5 HP at 2300 r.p.m., 15.8 amperes, 200 volts, 


Electrical Engineering 
and Manufacturing Corp. 


4612 West Jefferson Boulevard 
Los Angeles 16, California 
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Pr ODUCTS INC. 


1201 RIO VISTA, LOS ANGELES 23, CALIFORNIA 
43 Locust St., Floral Park, Long Island, N.Y. 
613 Evans Avenue, Kirkwood 22, Missouri 
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News Sidelights 


Convair YC-131C turboprop-powered version of 340 Convairliner has 
been delivered to the 1700th Test Squadron (Turbo Prop), established last 
Sept. 14 at Kelly AFB, Tex. The squadron’s mission is to test, under 
routine conditions, the fleet of six turboprop-powered transports being modi- 
fied by three manufacturers. These will comprise: Two Boeing YC-97Js 
with P&W T34s and Curtiss props; two Lockheed YC-121Fs with T34s 
and Hamilton Standard props and two YC-131Cs with Allison T56s and 
Aeroproducts props. The Allison Y1T56-A-3s now fitted to the YC-131Cs 
are rated at 3,250 eshp., but the nacelles are designed to allow for installa 
tion of later T56s of about 4,000 eshp. 


New method of helicopter air-rescue, utilizing a scoop-net for picking 
survivors out of the water, has been tested by the British in the English 
Channel. The net is attached to a tubular D-shaped frame which is lowered 
from the copter, straight-edge downward into the water, where it is stabilized 
by a drogue. In tests, more than 100 live pickups were made, at times at 
the rate of 12 in 20 min. 


Official opening of $15-million Isla Verde International Airport, Puerto 
Rico, now has been set for the first week in April by the Transportation 
Authority. 


North American F-51 Mustang fighters, sold to Costa Rican government 
by U. S. to overcome rebels’ airpower advantage in recent “invasion,” were 
taken into combat by commercial airline pilots from Lacsa following one 
day of ground instructions, McGraw-Hill World News reports. None of 
the airline pilots previously had fighter-plane training or experience, yet 
made successful low-level ground strafing and bombing missions after brief 
indoctrination. 


Human engineering design of the new four-jet Martin XP6M-1 Sea 
Master’s flight deck and crew quarters was handled by Butler-Zimmermann, 
New York industrial design consultants working closely with Martin’s equip 
ment engineering group. 





FORERUNNER of newer, larger and faster carrier-based attack planes is this cur- 
rently operational North American AJ-2 Savage, powered by two P&W _ R2800 
piston engines and an Allison J33 turbojet. Here an AJ-2 gets set to be taken to the 
flight deck of the USS Midway by a deck-edge elevator. Wings and tail are folded 
to conserve space while it was hangared. Sweptwing, twin-jet Douglas A3D 
Skywarrior is slated to replace AJ-2 as Navy’s longrange nuclear-weapon bomber. 
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How about your fasteners or small parts? 
Have you had an estimate from HASSALL? 


This is a typical example of how HASSALL 
saves thousands of dollars for cost-con- 
scious manufacturers in hundreds of in- 
dustries. This part is made in one piece 
by cold heading .. . the part is not only 
lower in cost but also stronger and just as 
accurate. Savings amount to $8.80 per 
thousand and this manufacturer used hun- 
dreds of thousands a yearl 


Perhaps your parts can be made by this 
better, lower cost method. Send samples 
or sketches of your parts for a prompt, 
$ $ $ saving quotation. 


HASSALL 


(ex) © Send for 3 color decimal 


a equivalent woll chart. 


© On request, ovr 36-paoge 
catalog. 


JOHN HASSALL, INC. 





P. ©. Box 2223 Westbury, Long Island, N. Y. 
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VFR Traffic Law 


In the Jan. 17 issue of AviATION Werk 
just received, on page 110 is a letter signe j 
A. G. W., Executive Pilot, under the cap 
tion “VFR Traffic Law There is much to 
be said in favor of the validity of the argu 
ments of A. G. W. concerning improve 
ments in the control of flying operations 
aimed at removing tl risk of mid-air 
collisions 

A. G. W.’s approach, however, boils 
down to his wanting to give the sky and 
all the airspace over to the IFR gent and 
to restrict VFR operations to vatever ex 
tent may be necessary to accomplish this 

The future of aviation and the aviation 
industry would certainly not be well served 
by such restrictions on VFR _ operation 
There is a great deal more flying done, in 
cluding business flying Visual Flight 
Rules than under trument Rules. Even 
A. G. W. will be obliged to concede this 
point. A. G. W. lists a number of answers 
to the problem and sta hat while his 
recommendations may appeat be too 
strong for some that they neve ss do 
not affect the il 
2 his 
am obliged to ng iss 
statement. My own skin and that of my 
family and business associ ind other pas 
sengers riding with m« ust as important 
to me as ; skit o him. Ther 
ie VFR “Dil ” ash but there 
are also IFR rt ho fly along the 
airways with their vn head up and 
locked.” 

There is one point upon whk I 
with this other writer, however, and that is 
in the abolishment of the 700-ft. airway 
boundary. Excepting under conditions of 
extraordinarily good visibility, none of us 
has any business anymore either on airways 
or off airwavs as close as 700-ft. to the 
ground. This is due, of course, to the man 
made obstructions, largely the form of 
TV antennae which are being constructed 
here and there about the country on the 
top of the highest knoll, sticking up 1,000-ft 
or more above that knoll into the sky. This 
situation and the growth in number of thes« 
obstructions make it almost mandatory for 
the pilot of aircraft operating VFR to 
observe and maintain minimum en route 
instrument altitudes, except during daytime 
hours when visibility ibsolutely unre 
stricted. 

Consider a situation which I encountered 
recently flying the 20-mile stretch between 
two major large city airports at a time when 
ceiling and visibility were officially being 
reported at exactly the minimum VFR con 
ditions which A. G. W ecommends- 
namely, 1,500-ft. and f miles. Our air- 
craft was in the control of our destination 
airport tower fiving VFR, even by 
A. G. W.’s new definition of that term, and 
cleared to enter the traffic pattern. We were 
maintaining the prescribed 700-ft. light air 
craft pattern altitude when to our astonish 
ment and horror a shadow above us caused 








Lapital Airlines 
VF 


| 


TAIT = concen 


in Comfort 


The Capital Viscount* is indeed a new concept in 
passenger comfort. Never before have you experienced 
flight so swift, yet so pleasantly free from disturbing 
noise and vibration. 


Inside the Viscount, you'll enjoy the panoramic 
view from large picture windows, the perfect 
pressurization and air-conditioning, and the unique 
fold-away table at each deep-cushioned seat. The 
quiet elegance of the Viscount is a luxury 
once known — never forgotten. 


*Pronounced Vi-Count 


% . 








The Viscount — powered by four 
Rolls-Royce propeller-turbine (turbo-prop) 
engines and proved by more than 

100 million safe passenger hours — 

will be serving Capital cities soon. 

Watch for the announcement. 


SWIFT, SMOOTH, SILENT, SURE... 
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Specialists in 


Extra Light Gauges for 


Jet BLANKETS « BELLOWS e HONEYCOMB 
—and other Aviation Needs 


TRonney fY JeTats. 1. 


Mill: New Bedford, Mass. «+ Executive Offices: 261 Fifth Avenue, N. Y. 16 


West Coast Distributor 
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New 9” Slendernose for bench work 
on magnetos, carburetors, instruments 
and sub-assemblies. 12 oz. weight. 
12” Standard for assembly line safety 
wiring. 15 ounce. 

Split second whirling action safety 
wires 3 engines in time formerly re- 
quired for one. Saves as much as $140 
per engine assem 

3-tools-in-1 — Pliers . 0 Ue 
twisters. 

Side cutting, oil tempered heads. 
Permanent bronze bearing, no adjust- 
ments. 

Jaws lock on wire, can’t slip off. 
Unconditional money back guarantee. 
Write for details including prices, 
testimonials and list of users. RALPH 
C. ROBINSON CO., Box 494-521, 
North Sacramento 15, Calif. 
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KORHUMEL STEEL & ALUMINUM CO. 


Olive Street, Los Angeles 15, Calif. 


Over 85% of the torque wrenches 
used in industry are 


Ri erey WRENCHES 


Read by ihe Send « or Feel. 


e Pecsseslaietly Aecurate 
@ Practically Indestructible 
@ Faster—Easier to use 


@ Automatic Release 


@ All Capacities 


in inch grams...inch 
ounces,..inch pounds 


/ a / 
ne 


foot pounds 


Every 
manufacturer, 
design and 
production man 
should have 
this valucble 
data. Sent upon 
request. 
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LETTERS 


us to look into the wheel wells of a Convair 
approximately 100-ft. above us and headed 
in the opposite direction. Subsequent in 
vestigation proved that the Convair was 
working approach control at the airport 
we had just left and was, of course, on 
different frequencies; its presence was un 
known to the control tower of our destina 
tion airport and to us, and the Convair had 
just broken contact in the course of a prop 
erly authorized standard range approach. We 
missed one another by something less than 
200-ft., and had we collided, both our VFR 
operation and the Convair’s IFR operation 
would have been perfectly legal even by the 
more strict VFR minimums proposed by 
your correspondent The above-described 
situation was more horrifying to me and my 
passengers than it was to the Convair pilot 
and his passengers for the simple reason that 
we had one brief glimpse of his ugly under- 
side while no one aboard the Convair was 
even aware of our presence directly beneath 
them. 
Consequently, we should like to propose 
a very simple remedy for our own com- 
plaints and those of your Jan. 17 issue cor 
respondent and those of traffic controllers, 
control tower operators, CAA Safety Agents, 
all flying personnel everywhere 
A. Abolish the differentiation between 
VFR flight and IFR flight as govern 
ing the movement of aircraft on air 
ways and in control areas 
B. Require that all aircraft in these air 
spaces file flight plans, make position 
reports, and conduct their flights in 
accordance with 
trafic clearances 
If the above suggestions were carried out 
the only difference between IFR and VFR 
would be the actual weather itself. The 
pilot assigned a reserved portion of airspace 
for his flight who lacked an instrument 
rating or who lacked the proper instrument 
equipment to fly in a cloud or on actual 
instruments would then be obliged to alter 
his flight plan or accomplish a landing if 
he found himself unable to proceed in 
1ccordance with his traffic clearance without 
going on actual instruments. This method 
would afford all aircraft the same treatment 
ind the same protection regardless of size, 
ownership or registration 
he basic principle upon which CAR has 
been written seems to be that any one of us 
as individuals has the right to risk our own 
necks but we do not have the right to en 
danger the life or property of others. This 
principle is still a good one and it would 
appear that both of your correspondents 
gree on this subject 
Warner H. Krmsatt 
President 
Diversified Products Co 
Detroit 38, Mich 


previously issued 


AIEE Shows Interest 


The “Filter Center’ of the Jan. 10 issue 
claimed that the AIEE takes a dim view 
of aviation. As a member of both the IRE 
and the AIEE, I think that a closer ex 
amination will show that this is not the 
case 

It is the practice of the AIEE to have 
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Olin Mathieson's DC-3...A sub-zero Canadian night...in one engine— 


New Koolmotor Aero Ojil...in the other—another brand... 


...and here’s what happened! 


The pilot was Neil Fulton, the firm: Olin Mathieson Chem- 
ical Corporation, Baltimore, Maryland. Assignment: take 
a DC-3 through Canada in sub-zero January weather 

Before leaving, Fulton conceived an interesting and 
profitable experiment. In one engine he placed the avia- 
tion oil that was standard for Olin Mathieson’s operation 
at that time. In the other, he put Cities Service New Kool- 
motor Aero Oil. 

Then came the night he had to leave his DC-3 out on 
the bitter-cold ramp of Toronto Airport. Next morning 
with the thermometer reading eight below zero, Fulton 
climbed into the plane to start the engines. Trouble? . 
trouble you bet .. . trouble starting. But the first engine to 


4 


CITIES SERVICE ——, 


kick over was the engine using Cities Service New Kool- 
motor Aero Oil! 

Chat was enough to sell Neil Fulton on New Koolmotor 
Aero Oil . 
ming up his experience, he says: “Cities Service New 


. and he’s used nothing else ever since! Sum- 


Koolmotor Aero Oil provides far more satisfactory results 
in any weather and has enabled a substantial reduction in 
oil consumption and general maintenance expenses.” 

Results such as Neil Fulton’s are not the exception, but 
the rule, with New Koolmotor Aero Oil. This improved avi- 
ation oil can produce similar results for you. Why not try 
it? You'll find it wherever the familiar emblem of Cities 
Service Aviation Products is displayed 


AVIATION PRODUCTS 


New York + Chicago - In the South: Arkansas Fuel Oil Corp. 











LETTERS ... 


| individual conferences for certain specialized 
groups. Aviation is one of these 

The Air Transportation Committee met 
during the Fall General Meeting in Chi- 
cago, Oct. 11-15, 1954. At that time, 
there were eight sessions on aircraft subjects, 
with 34 papers, more than on any other 
subject. 

The Aircraft Technical Committee of the 
Seattle Section of the AIEE has monthly 
meetings at which time papers of interest 
to aircraft electrical engineers are presented 
The IRE has no such program 

It is not the abundance of papers pre 
sented at one general meeting that deter 
mines the relative activity of a professional 
organization in a specialized field; it is the 
organization that has the largest number of 
papers presented to the most men. On this 
basis, I feel that the AIFE exceeds the IRI 
in aviation activity. 

W. W. Lioyp II, Assoc. Member AIRE 
Engineering Designer 

Boeing Airplane Co 

Seattle 


NEW DESIGNS 
NEW MATERIALS 
NEW PRODUCTION. 












In 1954 the American Institute of Elec 
trical Engineers scheduled Air Transporta 
tion sessions at two separate meetings 
There were Air Transportation sessions at 
Los Angeles, at our Summer General Meet 
ing in June, and more recently at our Fall 
General Meeting in Chicago in October 
At the latter meeting we held eight half-day 
sessions with four to five papers presented 
at each. 

Past experience has shown us that we 
cannot get as good attendance at the New 
York meeting he of the multitude of 
sessions held there. For this reason we hold 


Air Transportation sessions at two meetings 
a year elsewhere and get overflow crowds . . . ) 
N. F. Scuun, Chairman ¢ 


Lima Section AIEE 
American Institute of Electrical Engineers 
Lima, Ohio 


(Similar letters of protest, describing the 
activities of the AIEE’s Air Transportation 
Committee, were received from the follow 
ing: Dwain E. Fritz, Cleveland, Ohio; 
Richard K. Walter, San Diego, Calif.; 
Joseph W. Allen, Teterboro, N. J.; Ernest 
F. Kotnik, E] Cajon, Calif 

(Av1aTION WEEK intended no slur on the 
excellent activities of the AIEE Committee 





Advanced aircraft designs in the air, 
or in the testing laboratory, require 

components that will meet the 
highest performance standards. The 

experience and facilities to develop 






new methods for producing intricate é ef fh on Air Transportation, nor at the AIEE as 

» A: such. Aviation WEEx’s avionics editor has 

parts and assemblies in stainless steel, > 3X ( been an AIEE member (in good standing 

: : - *See (G at last report) for much longer than he has 
aluminum coated steel, aluminum, am SS Ap reba pa Rage —— : 
titanium and other metals associated (Despite the abundance of papers pre- 
with high temperatures, has earned 4 sented by the AIEE Air l'ransportation ! 

Committee at the fall meeting in Chicago, 

for Lavelle the reputation for being A new brochure describes the summer meeting in Los Angeles and 
foremost in precision fabrication for Lavelle’s specialized fabri- the conference held the year before in Se 
cating services. Write for a attle, the number of East Coast airframe j 

the aviation industry. copy without obligation. and avionics firms would seem to justify 
at least one technical aviation session out I 
of the 90 sessions scheduled for the winter i 
AIEE meeting in New York. it 


(By contrast, the IRE has held two na- 
tional conventions devoted exclusively to 
aviation in the past year at Dayton and 


Baltimore. However, this did not prevent HF 

IRE from scheduling three aviation sessions if 

it of the 55 meetings to be held at its Hs 

LAVELLE AIRCRAFT CORPORATION - NEWTOWN, BUCKS COUNTY, PA. | New York convention in March i { 
| 
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hydraulic, pneumatic 
and mechanical 






Valve Assembly — 
Steering Metering 









Main Landing Gear 


e) Retractor provide precision performance 
Por morestha 35 years Sargent Engineering Cotporation has 
designed and matimiactured precision equipment 
During the past 18 years Sarventhas delivered more than 150,000 
precision aircraft control units toithie:cowntry’s. leading airframe man- 
ufacturers. Today Sargent manufactures,.78 different bydraulk 


pneumatic and mechanical units whieh are prodice<| in a falls 
Brake Valves equipped modern plant, staffed by engineers and craftsmen skilled in 
the design and manufacture of these specialized aireraft components. 
Sargent Engineering has developed the “know-how” to.aid in the 
solution of difficult problems. Send your specifications for our proposal. 
Write today for your copy of. the illustrated story of Sargent'’s 
organization, methods and manufacturing facilities. 


Power contro/ 
units for rud- 


der, elevators Aircraft Power Control Assemblies @ A Complete Line of Gears and 

and flaperons SARGENT Gear Assemblies @ Actuating Cylinders @ Shimmy Dampeners © 

Servo Valves @ «Sequence Vaives @ 3-Way and 4-Way Selector 

BUILDS Valves © Directional Valves @ Relief Valves @ Pressure Regulators 
© Brake Valves @ Pressure Reducing Valves 


Siat Actuating 
Cylinder 






Gear Box Assembly 
— Outer Wing Fiap 
Drive 











7) tom pape Door 
Handad of Eacellence 


GINEERING CORPORATION 


2533 EAST SETH STREET 
HUNTINGTON PARK, CALIF.” 


“Good will’ is the disposition of the pleased customer 
to return to the place where he hos been well treated. 


— U.S. Supreme Court 
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COMET CORPSE is reconstruction of fuselage from wreckage recovered after disaster to world’s first jet transport off Elba. 


Scientific Detection Helps .. . 





By David A. Anderton 


RAE Engineers Solve Comet Mystery 


TANK TEST was one phase of intensive investigation at RAE Farnborough. Complete 
Comet fuselage was submerged; protruding wings were loaded to simulate flight plan. 
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The Royal Aircraft Establishment’s 
analysis and deduction of the probable 
causes of the two Comet disasters 
stand as a high-water mark above the 
flood of investigation which followed 
the accidents. 

Cited as “. . . one of the most re 
markable pieces of scientific detective 
work ever done,” RAE’s effort was the 
product of minute examination, prob 
ing analysis and deliberate deduction, 
held together through tortuous hours 
by British tenacity and national pride 

It took the better part of a year’s 
work by hundreds of scientists, tech 
nicians and laborers. At one time or 
another, the entire RAE staff at Farn 
borough was working on the job 

“I drove my staff, and incidentally 
myself, well beyond normal limits,” 
said Sir Arnold Hall, RAE’s director. 
“ . . We had a very large deployment 
of industrial labor working 80-hr. weeks 
and we had a large number of men 
that we drove to 100- and 120-hr. weeks 
in order to get this matter forward.” 
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WING WRECKAGE gave first clue: port wing and center section (top) showed scoring from burst cabin. Starboard wing is shown below. 


RAE’s part was finally summed in : ; ; ’ 
a mammoth report, pointing a finger J oon 
at metal fatigue as the probable cause : ] 
of the failure, and ruling out a horde 
of other possibilities. ‘The report—Ac 
cident Note 270, September 1954—be 
came one of 145 exhibits placed in evi 
dence during the 22-day hearing which 
concluded the investigation. 

his is the story behind that report. 
> The Beginning—This was the status 
when RAE was called in 

Two de Havilland Comets on regu 
larly scheduled service with British 
Overseas Airways Corp. had been de- 
stroyed and lost with all passengers 
under similar and mysterious circum 
stances. Both were less than an hour 
out of Ciampino airport at Rome, both 
climbing for altitude. Both disappeared 
without much trace. 

The first Comet—G-ALYP—was the ie ee 
prototype airplane and was lost on Jan FOR COMPARISON: Comet wing, bottom surface up, shown on assembly fixtures in factory. 
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10, 1954, near Elba. An investigation 
followed, while attempts were being 
made to recover wreckage. The Comet 
fleet, grounded after the accident, was 
released again for operations Mar. 23. 
On Apr. 8, a second Comet — 
G-ALYY—was lost near Naples. The 
fleet was grounded again, and Sir Ar- 
nold was asked by the Minister of Sup- 
ply to start an investigation. 
> Little to Go On—Hall was not op- 
timistic about the chances of finding 
out much, The only wreckage then re- 
covered was the engines, a few parts 
of the fuselage and some flotsam. The 
water was hopelessly deep off Naples, 
and the location of the wreck uncer- 





tain. Off Elba, things were little better. 
The pieces were on the bottom about 
600 ft. down, and near a known mine- 
field, still unswept and unsweepable. 
There had been previous Comet 
tests, too. Fatigue tests of the wings 
had been made in 1951 and 1952 at 
Farnborough, and the Comet’s wings— 
which showed some indication of early 
fatigue—had been modified and rein- 
forced. BOAC had conducted a thor- 
ough investigation of its own after the 
Elba accident, under the direction of 
C. Abell, deputy operations director for 
the airline. RAE and BOAC had been 
collecting gust data in flight for two 
years, using counting accelerometers 





“CLIP-TYPE” closed entry socket contact | 


now standard in | 


BENDIX-SCINFLEX | 


ELECTRICAL CONNECTORS 





The heart of any electrical connector is 
the socket contact. This is why the 
Bendix-Scinflex* socket contacts have 
always been machined from bar stock. 
Stampings, with their required thin 
sections, can be easily overstressed. 

Even with the machined sockets. 
industry has been plagued with over- 
stressed spring leaves due principally 
to the misuse of test probes and lax 
tolerances on pin contacts. Bendix engi- 
neers have now provided the only socket 
contact on the market today which 


SCINTILLA DIVISION of 


SIDNEY, NEW YORK 


Export Sales: Bendix International Division, 205 E. 42nd St., New York 17, N. Y. 
FACTORY BRANCH OFFICES: 117 E. Providencia Ave., Burbank, Calif. © Stephenson Bidg., 6560 Cass Ave., Detroit 2, 
Michigan e 512 West Ave., Jenkintown, Pa. © Brouwer Bidg., 176 W. Wisconsin Avenue, Milwaukee, Wisconsin © 8401 
Cedar Springs Rd., Dallas 19, Texas ® American Bidg., 4 S. Main Street, Dayton 2, Ohio * 1701 “K” Street, N. W., Wash- 
ington 6, D. C. © Boeing Field, Seattle 8, Washington. 
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Cannot be overstressed—eliminates intermittent circuit 
Brees od 


problems resulting from socket contact malfunction. 


completely eliminates all these problems. 

The “Clip-Type” socket will not 
accept any oversize probe or pin, nor 
can one be forced into it. Also, no 
amount of wrenching or twisting of an 
acceptable pin or probe can possibly 
distort the spring clip. This new socket 
is now monde: sae in all Scinflex connec- 
tors including those using solderless, 
high-temperature and thermocouple 
contacts. 

Our sales department will be glad to 


furnish complete information on request. 
*TRADE-MARK 
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mounted in a Comet on routine oper- 
ations. 

“When I was asked to take on this 
job,” said Sir Armold, “I think that if 
I had ‘said, ‘No, it is beyond what one 
could reasonably be asked to do,’ I 
would not have been blamed.” 

But Sir Arnold’s scientific curiosity 

and his understanding of the great need 
for a solution ruled out any refusal. The 
job began. 
P Wrecks and Wreckage—There are 
two parallel paths to an investigation 
of this kind. First, you look at the 
wreckage to deduce what might have 
happened. Second, you look at an un- 
damaged airplane, test it, analyze its 
properties to see what could happen. 
In a sense, you go from the lab to the 
wreckage and back again, in a continu- 
ous feedback loop. 

At the start, there was little wreck- 
age. By luck, the Elba wreckage was 
resting on a fairly hard bottom, in com 


pany with a freighter from the first 
World War, a Greek winejug or two, 
and some armed mines 

Four British ships and chartered 


Italian trawlers tirelessly plied the water, 
while one of the British boats searched 
with underwater gear for echoes from 
wreckage. Hearing one, the crew would 
drop a buoy to mark a spot for further 
investigation by divers or underwater 
television. 

Salvage operations continued during 
bad weather, from late January well 
into August. Snow fell for the first 
time in 20 years near Elba. The water 
was murky, limiting the underwater 
TV to 12-ft. range and sometimes less. 
The first piece was trawled out of the 
deep on Feb. 12; successive bites of the 
bottom were made with a special “grab” 
bucket and the long recovery began in 
earnest. 

As the pieces came out of the sea, 
they were returned to England. The 
engines went to de Havilland; all the 
rest of the wreckage went to RAE Farn- 
borough, consigned to Eric L. Ripley, 
head of the accident investigation sec- 
tion. 
> Giant Jig-Saw—Ripley and his staff 
pieced together hundreds of torn metal 
fragments into a three-dimensional jig- 
saw puzzle the shape of the Comet. 
Slowly the tattered skin of G-ALYP 
took ghostly form on wooden bones. 

There are three phases to the study 
of wreckage 
e Reconstruct the wreckage. This 
shows each part in relation to the whole 
assembly and shows discontinuities in 
damage. By these clues, the investi- 
gator can say whether the plane was 
on fire when it broke up or afterward; 
whether damage was caused by the in- 
itial accident or by impact with the 
ground or water. 

e Determine the kinds of major fail- 











ures. Metal failures, like criminals, 
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A MAJOR ADVANCE IN 


and another Simmonds first! 








Now flying on advanced types of U.S. 
combat aircraft, Simmonds Explosion 
and Fire Suppression Systems have 
made possible a major advance in avia- 
tion safety. 

Simmonds Systems provide protec- 
tion against one of the greatest hazards 
of aviation — explosions and fires re- 
sulting from the ignition of fuel/air 
mixtures. Lightweight and fully auto- 
matic, Simmonds Systems sense in- 
cipient explosions or fires within a frac- 
tion of a millisecond and snuff out the 
combustion while relatively harmless. 

Each installation is designed for 
operational requirements. Basic ele- 


SYSTEMS 





AVIATION SAFETY 


ments are illustrated above. Systems are 
available with high speed light sensitive 
detectors or with detectors sensitive to 
pressure-rate-of-rise. Capsules, or dis- 
persal units, are available in a wide 
variety of sizes and shapes, and with 
several types of suppressant agents. 

Simmonds engineers, who designed 
and supervised the first successful air- 
craft installation, possess a unique 
knowledge of explosion and fire sup- 
pression techniques. They are available 
to study specific problems and to make 
recommendations. Write for the new 
brochure on “Simmonds Explosion and 
Fire Suppression Systems”. 











Simmonds Explosion ond Fire Suppression Systems ore covered by U.S. Potent 322693240; others pending 


SIMMONDS AEROCESSORIES, INC. 


* Branch Offices: Glendale, Calif 


Sole Canadian Licensee: Simmonds Aerocessories of Canada Limited — Montreal 


SYSTEMS 


General Offices: Tarrytown, N.Y * Dallas, Tex. * Dayton, Ohio * Wichita, Kans. * Seattle, Wosh. 
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hen you can get the 


When you buy a watch, you don’t buy the spring, 
face, hands and stem separately ... and then try 
to put them together so they tell time. No! Instead 
you get a complete watch, tested and ready to run. 


Why not buy precision aircraft equipment the 
same sensible way? You can, from Greenleaf... 
one source . . . one responsibility! 


Take this Gyro Drive Unit, for example. It was 
built for our customer, Crosley Division, AVCO 
Manufacturing Corporation, to their specifications 
... assembled, tested and ready to install, and 





THE 


eenleaf MANUFACTURING COMPANY... 


7814 W. Maplewood Industrial Court - Saint Louis 17, Missouri 
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Applied fuselage loads 
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like all Crosley products, “Right and On Time.” 





Think of the trouble this can save you. This is the 
fundamental of the “Weapons System” concept! 


This Gyro Drive Unit is just one of a wide range 
of precision products that Greenleaf can produce 
for you in practical packaged form. For information 
on your specific problem, a wire or phone call will 
put us in touch with you immediately. 


ENGINEERING + DEVELOPMENT + PRODUCTION 








¢ ¢« Where quality control works on the production line producing the new HIG-3, 
the HIG-4 and Rate Gyros, Pressure Transmitters, Accelerometers, Synchros, 
Air Speed Indicators, Actuators and many other precision-built components. 
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Applied fuselage loads 
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FUSELAGE LAYOUT of DH Comet shows application points for loads during water tank tests made to check integrity of pressure cabin. 


have characteristics as individualistic as 
fingerprints. Fracture analysis lets the 
technician decide that this joint failed 
in tension, this in shear, this in torsion, 
and these in fatigue. 
e Determine the sequence of the fail- 
ures. This is the crux of the whole 
study, and depends on the recognition 
of the footprints of motion as one part 
moves over another in break-up. 

This was Ripley’s task; he and his 
crews worked the broken bits into rec- 


for the telltales of death. 
> Theoretically—Dr. P. B. Walker, head 
of Farnborough’s Aircraft Structures de- 
partment, had another approach. With- 
out knowledge of the wreckage, and 
after the Naples crash, he became sus- 
picious of fatigue of the pressure cabin. 
There was one objection as Walker 
said during the inquiry: .. I think 
it was quite incredible at the state of 
knowledge then that fatigue of a pres- 
sure cabin could occur after such a 
short time.” 


To test his theory, Walker proposed 
water-testing a complete Comet fuse- 
lage. In April, Sir Arnold decided to 
build the tank and arranged to get 
another BOAC Comet—G-ALYU-—to 
test to destruction. 

G-ALYU was stripped down of all 
iccessories that could be water-dam 
aged. All non-structural fittings were 
removed for better inspection of the 
skin and structure The vertical and 
horizontal _ tails taken off, and 
Yoke Uncle was wheeled into its final 


were 


ognizable shape, watching each piece 
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Flash butt-welding of mill-rolled 
sections will save 5186,888-90 this year 
for one jet engine manufacturer 


By designing the mill rolled section shown above, instead 
of using a rectangular bar, 98 lbs. of metal per ring was 
saved. The cost of fabricating rings was reduced $77.87 
per ring. 

Are you using machined rings or bands? Rolling and flash 
butt-welding of special mill-rolled sections may be able to 
effect similar economies. Write today for complete informa- 
tion. Our Product Development Division will be glad to 
work with you. 


THE AMERICAN WELDING & MFG. CO. * 420 DIETZ ROAD, WARREN, OHIO 


AMERICAN 
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That’s more than 66,000 bona-fide readers for a 
typical issue of Aviation Week" .. . 1.4 readers 
per copy who passed a stiff recognition test . . . 
readers who can prove they really read! 


Advertising Research Foundation uncovered this 
fact and a host of others about how AviaTION 
WEEK is read — how editorial material is read — 
how advertisements are read —how readers in- 
fluence purchasing — in Study Number Six, The 
Continuing Study of Business Papers, just re- 
leased. Together they make up one of the most 
impressive stories ever told about readership in 
the aviation industry. 


This study was conducted by Advertising Re- 
search Foundation, because of its industry-wide 
importance, on behalf of some 190 leading ad- 
vertisers, agencies and media — including the 
American Association of Advertising Agencies 
and the Association of National Advertisers — 
which compose the Foundation’s membership. 
Findings were secured through methods devel- 
oped and tested by ARF during two years of ex- 
perimental research and used in actual studies of 
five other leading business publications. Because 
of these painstaking procedures and their abso- 
lute freedom from bias, Advertising Research 
Foundation studies are considered to be the most 
valuable research on magazine readership avail- 
able today. 


Your AviaTion WEEK representative will be glad 
to give you full details. 


“Paid circulation of the issue studied by ARF 
(April 5, 1954) was 47,375. Paid circulation of 
current issues exceeds 50,000, on this same basis 
delivering more than 70,000 readers who really 
read! 

















A McGRAW-HILL PUBLICATION 


McGraw-Hill Publishing Company, Inc., 330 West 42 Street, New York 36, N. Y.: Other Advertising Soles Offices: Atlanta 
3, Ga., 801 Rhodes-Haverty Bldg. Boston 16, Mass., 350 Park Square Bidg. Chicago 11, Uil., 520 N. Michigan Ave. Cleveland 
15, Ohio, 1510 Hanna Bidg. Dallas 1, Tex., First Notional Bonk Bidg. Detroit 26, Mich., 856 Penobscot Bidg. London E. C. 4, 
England, 95 Forringdon Street. Los Angeles 17, Calif., 1111 Wilshire Bivd. Pittsburgh 22, Pa., 738-9 Oliver Bidg. Philadelphia 
3, Pa., 17th and Sansom Streets. San Francisco 4, Collf., 68 Post Street. $t. Louis 8, Mo., Continental Bidg. 
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flights—made under water. 

The tank was completed around the 
plane, with air-inflatable seals over the 
wings. The tank and the Comet wer 
filled with water, and pressure was ap 
plied inside the fuselage 

Outside the tank, hvdraulic piston 
lifted the airplane to simulate the equi 
librium of level flight, then fed in flu 
tuating loads representing gusts during 
in average flight. Cycling rate was fast 
ind a complete flight took only five or 
six minutes. The data for the gust 
rate came from records of the earlier 
flight tests in a BOAC Comet, when 
counting accelerometers were used 
PIn the Air—A third phase of the 
Comet investigation was proceeding at 
a feverish pace BOAC Comet G 
ALAV was instrumented for flight test 
in record time. The aim: investigate 
flutter and vibration “as near to the 
tiger” as possible 

Loaded with more than 100 special 
ized flight instruments and chased by 
1 Canberra, the Comet w 
flown to 40,000 ft. unpressurized for 
15-min. tests Duration of the tests 
was set by the physical limits of the 
crew, operating as they did on oxygen 
only, at an extreme altituds 

Later, these tests were to be ex 
panded to include aerodynamic prob 
lems and fuel-venting runs. The crew, 
made up f RAF test pilots—RAF off 


cers assigned to the station—wert 
trained by BOAC and de Havilland 
More than 20 scientist voman 
mong them. were to log more than 
100 flight hours in short increment 
during a three-month period 

> And Still Other Tests—Backing up 
the major phases of the investigation 
were a host of other special tests, made 
with ingenious models or apparatus 


In general, they were done to prove 
a point deduced from examination of 
wreckage or from theoretical consider 
ifions. 

One example: Medical evidence of 
Prof. Antonio Fornari, an Italian spe 
cialist who performed post-mortem ex 
aminations on 14 of the 15 recovered 
bodies, indicated the passengers all died 
in the same way. Thev had been 
thrown violently upward and forward, 
fracturing skulls and thoraxes; their 
lungs showed evidence of explosive 
decompression. How could the violent 
motion of the passengers be demon 
strated? 

It was done finally with 0.1-scale 
dynamically similar transparent models 
of the pressurized cabin, am te with 


scaled-down chairs and dummi The 
model was pressurized in an evacuated 
tank and ruptured. In the mplet 
disorder that followed, passengers 


chairs and cabin wreckage blasted out 
of the hole in the roof. Study of high 
speed camera frames showed the mo 
tion to be exactly the kind necessary 
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another filter problem solved... 














Pi courtesy The Black G Decker Mfg. Co. 











PROBLEM—R-F interference caused by portable electric hand tools 
was once quite a problem for the military. To suppress the noise from 
such small equipment, engineers tried outboard filters and shielded line 
cords. But these proved to be expensive, bulky, and generally incon- 
venient. In addition, leakage current from line to tool frame was 
increased—in some cases to a hazardous extent. 

APPROACH—The Black & Decker Manufacturing Co., maker of the drill 
illustrated above, submitted the problem to the Radio Noise Suppres- 
sion Laboratories of the Sprague Electric Company in Los Angeles 
SOLUTION—Sprague designed a tailor-made filter which meets all the 
requirements of size, weight, and performance. Eliminating all radio 
noise, the filter is still small enough to be installed in the drill housing. 


FILTER PRODUCTION SCHEDULES for this drill and small electric hand 
tools made by other manufacturers are regularly met by Sprague plants 
on both coasts. Perhaps we can solve your problem too. Write, wire, 
or phone Sprague Electric Co.,11325 W. Washington Blvd., Los Angeles. 
66, Calif. (TExas 0-7491) or North Adams, Mass. (MOhawk 3-5311). 





Sprague on request will provide you with complete applica- 
tion engineering service for optimum results in the use of 
radio noise filters. 


YOU CAN DEPEND ON 


SPRAGUE 


WORLD'S LARGEST CAPACITOR MANUFACTURER 
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THE NIGHT BEFORE 


Harrison Wells settled himself in the comfort- 
able seat of the company’s newly-overhauled 
plane — his company’s plane, he reflected. His 
company, too, for that matter. He had built it, 
at the first, by single-handed effort. Now, he 
was flying home to do battle for its control. 

This year, a new group of stockholders was 
challenging him. The show-down was set for 
tomorrow — 10 A.M. in the company’s board 
room. Harrison Wells patted the sleek side of 
his brief case. He thought of the neat pack of 
proxies he had rounded up in a hurried, cross- 
continent tour of some 5,000 miles. 

Make him the chairman of the board —- kick 
him upstairs? Not this year! The plane flew 
steadily eastward. 


DISTRIBUTORS FOR 
PRATT & WHITNEY AIRCRAFT 


NEW YORK 
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THE PROXY FIGHT 


Flights of this kind can be quickly planned 
and safely completed if engines are routinely 
rebuilt by Airwork. The personalized service 
and the engine exchange program offered by 
this unusual organization make possible fac- 
tory-new performance for the privately-owned 
plane. Nowhere else, except in the shops of 
large, scheduled air lines, will you find such 
production-line techniques, equal to those of 
the original manufacturer. 

Ask any of Airwork’s 21 Class A dealers 
about their overhaul and supply services. You 
can depend on their ability and integrity. 


INOIK® 


C 


Millville, New Jersey 


WASHINGTON 
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to produce the injuries Fornari found 
Another example: Skin burns were 
found on some of the bodies. Did 
they occur before or after death? 
Dr. R. D. Teare, assistant patholo- 
gist at St. George’s Hospital and mem 
ber of the Royal College of Physicians, 
wondered about this point. In check- 
ing over Fornari’s report, he was in 
complete agreement with the observa- 





800,000-WORD MONUMENT 


The Comet 
finally in 22 days of formal hearings, with 
the written and spoken testimony of 68 
witnesses making a transcribed stack of 


inquiry was summed 


paper 800,000 words long and 10 inches 
high. 

There has never been an investigation 
like it before and the unvoiced prayer of 
every aircraft engineer and designer is 
that there never need be one like it again. 

It was an astonishing job to recover, 
reconstruct, analyze and deduce specific 
causes for the deaths of two de Havilland 
Comets over the blue Mediterranean 
early in 1954, Outstanding among the 
many unusual aspects of the entire study 
was the part played by the Royal Aircraft 
Establishment, its engineers, scientists, 
technicians and laborers. 

That effort was formally reproduced in 
Accident Note 270, a huge compendium 
of trial and error, of deductive reasoning 
and empirical proof, of blind alleys and 
open highways to the final answer. 

Now, there is nothing to do but wait 
for the final and formal findings of the 
inquiry, expected to confirm the verdict 
of RAE’s study: fatigue failure of the 
pressurized cabin. 

This article is the first of two which 
will tell the story behind that verdict. 
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INTERIOR of Comet G-ALAV shows some of the 100-plus special flight-test instruments. 


ms and deductions. But the question 
ild not be ruled out 


tests with human 


I’ ire made som¢ 
kin, covering it with clothing and set 
ting it in water with burning kerosene 
n the surface Ihe recovered skin 
s burned, even though the cloth 
was unhurt The burns must have 
urred after death 
> Fire and Ashes—Pieces of the wreck 


ge showed that they had been burn 
ing for considerable time before being 
xtinguished by the sea How long 
had they been afire? 

Duplicate structures were built and 
yurned in intense fires corresponding 
following aircraft accidents 
\ wing spar section took about three 
minutes to burn through to the point 
of resemblance to the wreckage. There 
fo reasoned the Farnborough staff, 
the wreckage had been falling for about 
three minutes after it broke up and 
iught fire in the air 

Next que stion: Where was it when 
t broke up and how did it break up 

that the fall t so much tim 


Aga th 


those 


sO ted to dynam illy 
simula Dozens of them, built 
to 1/36th the scale of the ¢ 


, ] 
node 


omet, were 


made t ome apart in the air in se 
juen Th were designed with 
major nblies fastened together with 
] [To each pin was attached 
tring of varving length 
Phe ngineers took the models to 
the roof of one of th Farnborough 
hangars and catapulted them into flight 
The stri ittached to a pin at the 
launchin point pulled the model 
itt in a predetermined sequence 
The wreckage pattern on the ground 
was compared with the position of the 
pieces recovered from the sea _ until 
rood a reement was obtained 


Other similar models were dropped 


uqged Stability! 


helps you cut Costs 


RUBBER TREADS .. . & wide choice of treads 
suited to all types of floors, including Darnelle- 
prene off, water and chemical-resistant treads, 
make Darnell Casters and Wheels highly 
adapted to rough usage. 


RUST-PROOFED . . . by the Udylite process, 
Darnell Casters give longer, care-Sree life wher- 
ever water, steam and corroding chemicals are 
freely used 


STRING CUARDS .. . Even though string and 
tavelings may wind around the hub, these string 
guerds insure easy rolling at all times. 


LUBRICATION . . . all swivel and wheel bear- 
ings are factory packed with a high quality 
grease that “stands up” under attack by heat 
and water. Zerk fittings are provided for quick 
grease-gun lubrication 





P apre, as EL. 
and ROVE 


DARNELL CORPORATION, LTD. 


DOWNEY (105 ANGELES COUNTY) CALIFORNIA 
40 WALEER STOtET, MEW YOOR 13, wMEw YoRr 
34 MOTH CLINTON STREET, OCAGO 6, LLINONS 


Always 3 








FASTENER PROBLEM 


Sealing ring of new ESNA type 
A2500 nut meets all requirements 
per MIL-R-6855; resists gesoline, 
salt water, jet fuels. To insure 
freshly molded seals for easy com- 
pliance with ANA Bulletin 410, it 
is possible to order seals sepa- 
rately for insertion on the job or 
for field replacement. Rings of 
different materials are also avail- 
able to meet varying operating 
conditions. 
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Leakproof self-locking fasteners 
for integral fuel tanks 


Aircraft designers have eyed the space-saving possibilities of “Wet Wing” or 
integral fuel tanks for some time. But . . . the “wet” section of the wing must be 
fastened in such a way that highly volatile aviation fuels will not leak under the 
base of the tank fasteners or seep out along their bolt threads. 

ESNA has just developed the first completely practical answer to this problem. 
The new ESNA type A2500 floating anchor cap nut (see diagram) is a self- 
locking anchor nut with an “O”-ring seal in its base. In tests, the nut has main- 
tained a perfect seal against pressures above 50 psi on either side, regardless of 
structural strain, vibration, or temperature changes. The seal is effective whether 
the bolt is installed or not. It is not destroyed by repeated bolt installations. 

The type A2500 is the lightest nut of its type; 100 1/4-28 size nuts weigh only 
1.2 pounds. It meets AN-N-5 specifications for operation between —80° F. and 
+250° F. and can be used for extremes beyond these limits by varying its compo- 
nent materials such as the “O”-ring. It provides .050-inch maximum floating action 
allowing quick assembly in spite of slight misalignment of bolt holes. The A2500 
is 100% seal tested prior to shipment. The basic design has been approved by the 
USAF. Sizes range from 10/32 through sizes 1/4-28, 5/16-24, 3/8-24, and 
7/16-20. A gang channel strip providing 
a series of regularly spaced A2500 nuts 
has also been designed. 


The new Boeing 707 Jet Transport is among the first 
aircraft equipped with integral wing fuel tanks fas- 
tened with the new ESNA type A2500 leakproof nut. 





-————-— MAIL THE COUPON FOR DESIGN INFORMATION 





1 
l | 
| Elastic Stop Nut Corporation of America | 
i Dept. N74-225, 2330 Vauxhall Road, Union, New Jersey 
| Please send me the following free fastening information: | 
! (] Details on A2500 nut [_] Details on A2500 nuts installed | 
l [] ELASTIC STOP® nut bulletin on gang channel strips. | 
UN ceiiditderiienieritecnnsedinen SS a cabviihiuad I 

l 
l Firm___ eileen seaneadinantn — EO ree EES | 
| Street a = = sian 
I | 
| Coy... Zone State il alia | 
De, cet nee asl Sep ae ce eene no am cae ene eae ad ens oe Aaa Wr eb 0 enisgin ainbibie min commen ies ad 
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(1D) WaRiaTION OF CABIN PRESSURE AND GUSTLOADS WITH 
Tine FATIGUE TEST OW FUSELAGE 





at altitude, and broken up in the same 
way. They took two and a one-half 
minutes to come to earth, checking 
roughly the estimates of fall time made 
from examination of wreckage. Work- 
ing backwards with the laws of dynamic 
similarity, engineers deduced the Com- 
ets were at about 35,000 ft., or just at 
the top of their climb, when the acci- 
dents occurred. 

P Fuel and Overfueling—There were 
some feelings that a fuel explosion in 
the fuselage tank had caused the acci- 
dents. This was thoroughly checked 
and rejected, as was the theory that 
the wings had been damaged to the 
point of breakage by overfueling with 
the pressure-refueling system developed 
for the Comets. 

Someone suggested that the tires had 
exploded, with an effect like a bomb 
at the wing root. This was thrown out 
after seeing the wreckage. Those who 
had read detective thrillers saw the 
chance of a bomb in one of the lav- 
atories. There was no indication in 
either the wreckage or on the bodies 
that an explosion of any kind had taken 
place. 

Letters poured in. Perhaps the Re- 
dux adhesive had failed under the pres- 
sure. No, said the RAE engineers, be- 
cause the wreckage showed that any 
Redux failures occurred on impact with 
the water after the accident. Perhaps 
there had been sabotage. No, said the 
investigators; no evidence. 

Letters suggested collision with a 
meteorite and even deliberate destruc- 
tion by Martians in a flying saucer. 
Stright-faced, the scientists repeated 
there was no evidence in the wreckage, 
unless of course, their ammunition was 
considerably different from the conven- 
tional. 
>» The Frame of the Picture—This was 
the way the investigation went. Any 
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PRESENTING THE FIRST PROPELLER-TURBINE AIRLINER 


TO GO INTO SERVICE IN NORTH AMERICA... 


TCA’s introduction of propeller-turbine Viscount 
aircraft is a major step forward in North American 
commercial aviation. Already proved by more than 
200 million passenger miles on European routes, the 
Viscount will go into TCA service early in 1955 on 
U.S.-Canada and Canadian inter-city routes. 

The flight of the Vickers-built airliner is characterized 


by a remarkable lack of vibration and a very low 


OG i 








Designed by Vickers-Armstrongs 
Powered by Rolls-Royce 


noise level, thus increasing both passenger and crew 
comfort. Cruising speed: 320 m.p.h. with four 
Rolls-Royce “Dart”, 
each developing 1,400 h.p. 


two stage axial flow turbines 


Its exceptional economy and ease of operation, 
together with its established popularity amongst air 
travellers makes it a notable “double-first” in airline 


operation on this continent. 


(fy) TRANS-CANADA AIR LINES 


One of The World’s Great Airlines 




















BARORESISTOR 
PRESSURE TRANSMITTER 


The Trans-Sonics® Baroresistor is a 
rugged pressure actuated potentiometer 
designed and field tested for use in 
operational aircraft. This pressure trans- 
mitter provides a simple and reliable 
means of varying fire control equipment 
and autopilot performance as a function 
of pressure (altitude). 













CONDENSED DATA 


Maximum voltage: 75 volts 


Type 71-5 Baroresistor 
Resolution: 1/3 


Range: 0-14.7 psi, absolute 
Resistance: 7500 ohms Accuracy: 2% of full scale 
Shock: No discontinuity under 30g shock 


MEMO TO PURCHASING OFFICIALS 


You will get the deliveries promised you of Trans-Sonics Baroresistors. 
Shown in the photo is an automatic calibrator which enables Trans-Sonics, 
Inc. to calibrate this precision instrument in production quantities and 
on schedule. 


TYPICAL APPLICATIONS 


Servos — Vary servo loop gain as a function of altitude. 
Air density measurements. Telemetering —- Pressure transducer. 
Voltage divider, P total/P static. Recording Pressure transducer. 


Fire Control — 
Computers — 


MEMO TO ENGINEERS You can specify Trans-Sonics 

Baroresistor with confidence because: 

I. The instrument is immune to dust, fungi, moisture, oil vapors, 
ice, etc. The potentiometer and moving parts are hermetically sealed 
in the reference vacuum with the measured pressure admitted into the 
bellows only. 

2. Every instrument is subjected to a detailed performance inspection. 
Shown in the photo is a special calibrator which automatically records the 
increasing and decreasing resistance ratio versus pressure plot of the 
instrument’s performance. In addition, this calibration provides an in- 
spection of each turn of the potentiometer winding. 


TRANS-SONICS, INC. 


7 Forest Street, Bedford, Mass. 


Price 
$225.00 
Delivery: from stock. 


Write for 
Bulletin No. 71-5 
for further details. 








42 





avenue, regardless of how ridiculous 
it seemed at first glance, was explored. 
When a theory needed proof, tests 
were made. [Expense was -not con- 
sidered. 

As the days dragged into weeks and 
months, there was little positive evi- 
dence to support any hypothesis. True, 
there was enough to rule out many of 
the alternates, but not enough to put 
the finger on any one. 

The break finally came in June, when 
Ripley and Hall were looking at the 
wreckage together. ‘The inner port 
wing Was scored on its upper surtace 
with spanwise lines extending almost 
to the ailerons. Something had im- 
pacted on the wing and been forced or 
dragged out sidewards. It must have 
been moved by a considerable force to 
stay on the wing for such a great dis- 
tance in the highspeed slipstream over 
the wing. 

Ripley and Hall agreed that either a 
piece of the cabin had been projected 
along the wing by explosive means, or 
by an extreme state of yaw. 

On June 21, a piece of the port 
cabin structure was recovered. Its 
jagged edge matched the scratches in 
the wing; it had been the piece that 
blew out along the span, leaving its 
trail to be found months later. 

Three days later, the first failure oc- 
curred in the tank when the fuselage 
blew out at a fatigue fracture. In a few 
more days, Hall and his staff were cer- 
tain that the first fracture on the Elba 
Comet must have taken place on the 
top of the fuselage. 

The Admiralty was asked to reorient 
their search for wreckage. Toward the 
end of August, the sea bottom gave up 
the last link in the chain—the upper 
fuselage section near the ADF “win- 
dows,” lacerated by fatigue fractures. 

The final goal was in sight. 


(This is the first of a two-part ar- 
ticle dealing with the Comet investi- 
gation. The second instalment will 
appear in the near future.) 


THRUST & DRAG 


Several people have asked where they 
can get copies of Hans Mueller’s book, 
“First and Last I Flew for the Fuehrer 
Because Flying Is My Life.” Copies 
could have been obtained while they 
lasted from the publishers: 

Hassenpfeffer u. Glockenspiel Ver- 
lag G. m. b. H. 

Untergrundbahnhofseingang Zwei 

Zusammensetzung-an-der-T afel 

Germany 

Unfortunately, the entire original 
printing of eight copies was sold out 
(to Mueller’s relatives) and the pub- 
lishers do not plan any further print- 
ings.—DAA. 
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AIRCRAFT ENGINEERS 





wm YOUVE = 

awn WANTED 
» ENJOY 
» COMFORTS 
» LIVING 

ne GRACIOUS SOUTH... 










It’s easy to get ahead in a company that is grow- family will enjoy 365 days a year of pleasant living 
ing and constantly expanding the scope of its products. down South in the hills of North Georgia. 
Lockheed of Georgia is growing—is expanding the type : . 
° : iam ge S : : 4 h ‘ 
of aircraft designs. It’s the proper climate for growth! W's — for yours mail the coupon now and we'll 
...and too, the ideal climate for /iving. You and your get in contact with you. 


AIRCRAFT ENGINEERS 
needed at Lockheed 


STRESS © DRAWINGS CHECKERS * AERODYNAMICISTS 
DESIGN ¢ SERVICE MANUALS ¢ PRODUCTION DESIGN 
STRUCTURES * DYNAMICS © RESEARCH ®* LIAISON 
FLIGHT TEST ENGINEER (Analyst) 


Clip and Mail 


LOCKHEED AIRCRAFT CORPORATION — DEPT. aw-2-7 
761. Peachtree St., N.E. 


Atlanta, Georgia 
MARIETTA, 


GEORGIA 
Name 





Address 








Look to Lockheed 
for Leadership 


City State 





Job interested in 
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Golf course fairway — Seamew runway 





grass, the Seamew can alight in an 
extremely small area because of its low landing 


- 
Seamew — atough, economical, all- speed and long oleo leg travel. Tyre sizes 


can be easily changed to suit terrain. 


\ Whether on soft or rough ground, sand or 


weather submarine hunter. In adverse weather 





—- submarine weather — the Seamew can be 
airborne after a short take-off from an emergency 
strip . . . can conduct a radar search and low- 
level attack . . . and can land back safely almost 
anywhere (even on a golf course!) —due to its 
slow approach speed and shock-resisting under- 
carriage. 














The extremely good handling characteristics of the 
Seamew combined with simplicity of construction 
and clear vision make it an excellent aircraft to fly, 


The *& hh a9 re answer even for pilots with little experience of this type. 
is the Seamew 
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Economy of manufacture is 
paralleled by economy of 
maintenance, in terms of 

man-hours and spare components. 














IN QUANTITY PRODUCTION FOR THE ROYAL NAVY 


Short Brothers & Harland Ltd., Queens Island, Belfast, N. Ireland. The first manufacturers of aircraft in the world 
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WHAT'S NEW 
Telling the Market 


Titanium tubing is described and 
aviation applications provided in Bulle 
tin 43 published by Superior Tube Co., 
Norristown, Pa. . . . Wet abrasive pre- 
cision cleaning and finishing are dealt 
with in 18-page Bulletin 541-D, avail 
able from American Wheelabrator & 
Equipment Corp., 1001 S. Byrkit St., 
Mishawaka, Ind. . . . Standard preci- 
sion index tables for fast production are 
described in Catalog 300. It contains 
assembly drawings, load ratings and 
dimensions of over 150 models. Ob 
tainable from Ferguson Machine & 
Tool Co., Roller Gear Division, P.O 
Box 191, St. Louis 21. Complete linc 
of air and hydraulic cylinders; valves and 
packaged fluid power devices is covered 
in 120-page data book from Modernair 
Corp., 400 Preda St., San Leandro, 
Calif. 





Production Digest is 60-page hand- 
book of coated abrasive grinding and 
polishing techniques assembled from 20 
technical papers prepared by methods 
engineers of Behr-Manning for peri- 
odicals. Write the firm at ‘Troy, N. Y 
.. . Installations of Trav-Lift cranes in 
industry are pictured in Bulletin C-51] 
to provide hints on how users ma\ 
apply equipment in their plants. Also 
covered: crane rectifier brakes. Avail 
able from: Harnischfeger Corp., 4615 
W. National Ave., Milwaukee 46 


Doors for aviation and industry are 
described and outstanding installations 
detailed in new catalogue distributed 
by International Steel Co., Marketing 
Services Division, Evansville, Ind. . . . 
Laboratory and production rolling mills, 
rotary gang slitters, levelers and acces- 
sories, including “revolutionary’” com- 
bination mill that can be converted 
from two to four high for greater proc 
essing versatility, are shown in Bro- 
chure 210 available from Stanat Manu- 
facturing Co., 47-28 37th St., Long 
Island City 1, N. Y. 


Publications Received 


@ The Observer’s Book of Aircraft, by Wil 
liam Green and Gerald Pollinger, foreword 
by Peter Masefield. Published by Frederick 
Warne & Co., Ltd., London and New 
York, 1955. 287 pp., 309 illustrations 
$1.25. Cloth-bound pocket manual cover 
ing all available details of 216 military and 
civil aircraft. 

© The Gyroscope Applied, by K. 1. T. Rich 
ardson, Philosophical Library, Inc., New 
York, 1954. 384 pp. $15.00. Sections 
cover gyroscope fundamentals and marine, 
aeronautical, military, and other applica 
tions. A mathematical appendix deals with 
the elements of gyrodynamics 
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Flexonics Ducting Components absorb 
thermal expansion at 1400° F. in the 
Douglas C-124 heating system 





CHECK FLEXONICS 
FOR ANY OF THESE 
COMPONENTS, TOO— 


FLEXON DUCTING is avail 
able in thin wall and 
heavy wall types in a com 
plete range of sizes with 
or without insulation. El 
bow forming and rib rein 
forced types can also be 
supplied. 


FLEXON METAL HOSE is 
manufactured in the broad 
est variety of sizes and 
types for all aircraft ap 
plications 


FLEXON BELLOWS are 
made in an almost unlim 
ited range of sizes and 
types to meet the most 
advanced requirements 


Thermal expansion, at 1400° F., accom- 
panied by vibratory motion created a design 
problem in the exhaust line of the main cabin 
heater of the Douglas C-124. A connection 
was necessary that would absorb expansion and 
vibration at very high temperature and seal 
exhaust gases at 30 psi. The problem was solved 
with a 6” I.D. FLEXON Rex-Flex Type RF-40 
assembly designed for .4375” compression and 
equipped with a stainless steel liner. Rex-Flex 
Type RF-40 is an annularly corrugated, stainless 
steel flexible section particularly suitable for 
high temperature expansion control. 


Whenever connections must be made to 
absorb expansion and vibration, specify 
FLEXONICS Ducting Components. There is a 
size and type for every need. For specific recom- 
mendatious, just send an outline of your re- 
juirements 


“) 


2 ie 
exonic vl AIRCRAFT DIVISION 
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fs 


Fiexon identifies 
products of Flexonics 
Corporation that 
have served industry 
for over 53 years. 





1302 5. THIRD AVENUE @ MAYWOOD, ILLINOIS 
FORMERLY CHICAGO METAL HOSE CORPORATION—— 


Manufacturers of flexible metal hose and conduit, expansion 
joints, metallic bellows and assemblies of these components. 
In Canada: Flexonics Corporation of Canade, Lid., Brampton, Ontario 


at 
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F-100 WING STRUCTURE reveals large forged root rib, leading edge spar with piano hinge, and rugged intermediate members. 


Production of USAF Fighter Ace Hums 


INSIDE FUSELAGE, looking aft toward breakpoint, where man crouches. TAIL SECTION gets finishing touches before hookup. 
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AFTERBURNER-FITTED J57 JET extends from fuselage as it is lowered over wing of the Super Sabre in major assembly job. 





In volume production as the replace 
ment for the North American F-86, the 
company’s F-100, fastest USAF opera- 
tional fighter, recently has been placed 
in squadron service. 

Supersonic in level flight, the F-100 
was in production when the prototype 
first flew. Actual quantities have not 
been announced but it is known that 
large numbers will be built. 

Photos here show various features in 
the fighter’s makeup. Fuselage has dis 
tinguishing flat bottom, is fitted with 
Pratt & Whitney 10,000-lb.-thrust J57 
jet engine plus afterburner 





\ 


ROLLOUT AREA is spotted with the fighters getting final adjustments. Plane in left foreground has fuselage split at breakpoint. 
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effective selling in the 


WESTERN AIRCRAFT MARKET 





Have you minimized, 
undersold or neglected 
this large, profitable 
market? Our new 
brochure, “The What volume you can 
Western Aircraft expect 

Market,” explains how 
you can learn... 


What major aircraft f 
use your pfoduct 


and how 


your field 


Will selling this market 


be profitable 


Whether your present 
approach is effective 


MAXIMUM 


Final 


Who should be contacted 


What problems exist in 














irms For your copy write or phone 


D.K. MacLennan Co. 


A California Corporation 






AIRCRAFT MARKET RESEARCH DIVISION 


921 Westwood Blvd. 
Los Angeles 24, Calif. 
Arizona 9-2340 


AIRCRAFT SALES 
ANALYSIS - CONSULTATION 





MINIMUM 


VAIEICuUrT 


New Valcor Solenoid Valves 
. with the highest ratio of 


i flow to weight of any Valve 
made. They are low in 
i weight ; low in pressure drop ; 


low in power consumption ; 

. . and low in cost. No 
other Solenoid Valve but 
VALCOR is so completely 
depended upon in so many 
critical applications 





SPECIFICATIONS: 
Weight—1/3 Ibs. 

Ambient Temperature— 
minus 65° to plus 180° FL 
Max. Leakage—'4 cc/hr. fuel 
10 ec/min. air 
Current Drain — 44 amperes | 
@ 24 V.D.C. Designed in ac- 
cordance with MIL-V-8610 
(ASG) and MIL-E-5009A | 





Valcor Valve Part No. Type Max. Operating Pressure 
j V-3800..............Normally Open................ 200 psig 

ba V-3900..............Normally Closed................ 100 psig | 
j V-6800..............Normally Open...... 300 psig b 
[ V-8400.............. NermalJly Closed.... ...200 psig 15 
V-8500.............. Normally Open...... .....300 psig : 

| V~-5000..............Normally Closed... ----- 300 psig < 
f:) Normally Open...... .--.500 psig i 
V-7000.............. Normally Closed................ 500 psig 4 

Write today for detailed information i 

, cena: . SENG, PRR Kee sie Cao 


VALICOR 


SOLENOID VALVES 





Eastern Representative: East Coast Engineering Co. 
Lb Ve 


Roslyn Professional Bldg., Roslyn, N 
Western Representive: Rowe Sales Co. 


2140 Westwood Bivd., Los Angeles 25, Calif. 


VALCOR ENGINEERING CORP. 


CARNEGIE AVE., KENILWORTH, N. J. 





PRODUCTION BRIEFING 





> Ryan Aeronautical Co., San Diego, 
Calif., has successfully tested its new 
$175,000 jet engine test cell. Acoustic 
vibrations caused some minor instru- 
mentation difficulties, but the exhaust 
silencer chamber proved particularly ef- 
fective, with normal conversations pos- 
sible immediately outside the test cell 


> Boeing Aircraft Co., Seattle, Wash., 
has included Tucson, Ariz., as a pro- 
spective site for new aircraft moderni- 
zation facilities. 


Link Aviation, Inc., Binghamton, 
N. Y., has purchased two buildings 
comprising 18,000 sq. ft. in this city 
and will occupy the property by Mar. 1. 
Link’s current operating area totals 350,- 
000 sq. ft. 


> Atomic Energy for Industry, Inc., is 
a new firm formed by Dr. Charles H. 
Lutz, specialist in aircraft and guided 
missile development, to concentrate on 
industrial and commercial applications 
of radiography, tracers, thickness gag- 
ing and quality control using radio- 
active chemical elements such as cobalt. 
The new firm will be located in Cleve- 
land, Ohio. 


> Robert Goldsmith Co., has been 
formed to represent aircraft and instru- 
ment manufacturers in metropolitan 
New York, New Jersey and Connecti- 
cut. Address is 114 E. 32 St., New 
York. 


> Gordon B. Hamilton & Co., aircraft 
repair and modification firm, is com- 
pleting a 10,000-sq. ft. plant at Tucson 
(Ariz.) Municipal Airport. 


> Sundstrand Machine Tool Co., Rock- 
ford, Ill., plans to erect a new plant 
of about 150,000-sq.-ft. floor space on 
the outskirts of Denver to help increase 
output of aircraft constant-speed trans- 
missions. Plant is expected to employ 
500. 


> Steward-Davis, Inc., Gardena, Calif., 
has received a $200,000 contract to up- 
date 1,425-hp. Wright R1820-C9HD 
engines for installation on Lear Lear- 
star business and executive plane con- 
versions. 


> Scott Atwater Manufacturing Co., 
Minneapolis, has acquired controlling 
interest in Gray & Huleguard, Inc., Los 
Angeles, which does research and de- 
velopment on devices for aircraft and 
the armed forces, such as actuators, elec- 
tric motors, blowers, test instruments, 
generators, armament componets, valves 
and control equipment. 
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a better way 
to yield 


a better job! 








[his stainless steel ring must be brazed to the cylinder 
The bond between them must be sound—for the ring 


must hold the cylinder in place despite high stresses 


HIS Is where radiography has done a double job. 
First, x-rays probed the structure of the bond, 
showed when it met requirements or when lack of 


fusion meant the part must be rejected. 


Then, radiography went further. It helped reveal 
a new technic for brazing these two parts—a technic 


which yielded sound joints almost every time. 


So, add another instance where radiography is 
more than paying its way. By doing such jobs as this, 
by testing pipeline joints, by proving soundness of 
the welds in pressure vessels, it is opening up new 
fields to welders 

Radiography can help you build business as well 
as earn a reputation for good work. Would you like 


to discuss how? Talk it over with your x-ray dealer. 


EASTMAN KODAK COMPANY 
X-ray Division 
Rochester 4, N.Y. 





Radiography... si 


another important example of Photography at Work. 
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AIRCRAFT-ENGINE-DRIVEN DC GENERATORS 
FOR 30 VOLT SYSTEMS 


























| Nominal Rating 
Speed Approx. | Designed 

Type | | Range Altitude | Weight | to Gov't 

No. | Amps. RPM Ft | Lbs. Spec. 
30E01 | 50 2200-4500 | 20,000 24 M-2, M-3 _ 
1345 | 50 | 4000-8500 | 30,000 | 14.25 
_30E22 | 50 [4000-8500 | 30,000 | 16.25 PSS 
30E14 | 75 _|4000-8000 | 25,000 | 24.5 | N75-2RA 





30E16| 100 |2500-4500| 50,000 | 40 | 52865388 
30€20/| 150 |4000-8000/ 65,000 | 45 


30E17 200 {2870-8600 Ground; 40 | 























| Power | ES. 
| 30€07 | 200 |3000-8000 | 50,000 [45 | AN-3632 
30E18/ 200 /|4000-8000 | 50,000 38 MS-25009 
30E19 | 250-350} 1600-7500} Ground 98 | 
Power | 








| 30€02| 300 |3450-8500| 25,000, 64 | 
| 30€15| 300 |4000-8000| 50,000| 50 | AN-3623 
30€05| 400 | 3000-8000/ 50,000 | 68 | AN-3634 
| 30£10| 400 |3100-8000| 60,000! 67 | AN-3624 
30€11| 500 | 4000-8000] 50,000 | 75 | 


30E13 500 /| 3500-8000; 50.000; 86 
































yO a full line-up of DC Generators, to- 
gether with all the protective and control 
equipment to go with them, Bendix Red Bank can 
supply the’ most efficient answer to your DC 
system needs. Whether for use on new or on exist- 
ing aircraft, Red Bank DC units are designed for 
maximum reliability, minimum size and weight, 
and maximum installation and servicing ease. 
Write us for complete information, 








ls OFFERS hi 
COMPLETE LINE OF DC GENERATOR 





PLUS THIS 
PROTECTIVE AND 
CONTROL EQUIPMENT 
FOR DC SYSTEMS 





B-3 Control Panel 


Generator 
Control Panel 





Overvoitage 
Protector 


Feeder Circuit Break 
Line Relay er ifcu reaker 





Fault Detector Panel 


Voltage Regulator 













AVIAT? 
CORPORA: 


a ” Division of ood é 
Noon: % 


EATONTOWN, N. J. 


West Coast Sales and Service: 117 E. Providencia Ave., Burbank, Calif. 
Canadian Distributor: Aviation Electric Ltd., P.O. Box 6102, Montreal, P.Q. 
Export Sales: Bendix International Division, 205 E. 42nd St.. New York 17, N.Y. 
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AVIONICS 





New Techniques May Show Designers. . . 





How to Predict Equipment Reliability 


Pailure Incident Rate Ve Number of Components 


By Philip Klass 


In the near future designers should 
be able to predict the reliability of new 
electronic equipments while they arc 
still in the drawing board or bread 
board stages, M. M. ‘Tall told the 
recent National Symposium on Quality 
* Control and Reliability in Electronics, 
held in New York (Aviation WEEK 
Jan 31, p. 51). This is a result of 
work in progress at the Vitro Corp 

Extensive analysis of field failures in 
Navy shipboard electronic equipment 
under BuShip sponsorship, indicates 
that guide lines which Vitro is develop 
ing to predict reliability will account for 
more than just the number of tubes and 
components used in an equipimic nt 

The type of component and how it 
is used also will be important deter 
minants in assessing equipment reli 
ability in advance, Tall said. (V. Harris 
of Vitro co-authored the paper 
> Revealing Findings—Analvysis of 15 
types of shipboard radar, communica 
tions equipment and widely 
used in the fleet, reveals that: 
©2% of the resistor applications are 
responsible for approximately 57% of 
the resistor replacements. 
©1% of the capacitor applications 
account for about 30% of the capacitor 
replacements. 

This indicates that equipment reli 
ability could be greatly improved 
merely by preventing or correcting the 
causes of failure of a relatively few 
number of components. 
> Numbers Not Everything—The Vitro 
data also provides convincing evidence 
that the number of components used 
in an equipment, while an important 
factor in determining its overall reli- 
ability, is not necessarily be the decid- 
ing factor. Comparing various types 
of equipments on the basis of the 
number of failures per tube used, or 
per component used, reveals that: 
eQOne transmitter type suffered 15 
times more failures than a_ teletype 
equipment, per tube used. On a per 
component-used basis, the transmitter 
suffered 10 times more failures 
e One teletype equipment failed twic« 
as often as another functionally similar 
teletype unit on both a per-tube and 
a per-component basis. 

This is underscored by a plot of 
equipment failure rates as a function 
of the number of components used in 


sonar’, 
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Number of Components per Equipment 
FAILURE RATE of 15 electronic equipments plotted against number of components used 
indicates a direct relationship, yet shows other factors influence reliability. 


graph on 


each type, as shown in the 
this page 

Radial lines are drawn through the 
origin to represent equal levels of fail 
ure rate per 100 components. The fact 
that several equipments group them- 
selve radial, indicates 
the strong influence of the number of 


used on overall equipment 


along any one 
component 
reliability. 
However, the fact that all 
ments do not lie along a single radial 
that there are other important 
factors to be considered. For example, 
radar repeater D has roughly the same 
number of components as repeater | 
yet it suffers twice the failure rate 
> Digging Deeper—Further analysis 
that within a single type 
of equipment, there is considerable 
variation in component failure rates 
in different portions of the equipment 
all reported. For instance, in one 
receiver type, there were 60 times mor 
capacitor replacements in the 
supply than in the IF/AF section, and 
13 times more than in the preselecto1 
Vitro considered the possibility that 
different failure rates between equip 
ments might be due to different oper 
iting environments. However, this was 
rejected as a factor because all were 
widely used in the fleet and were sub 


equip 


shows 


how 5 


even 


powe I 


jected to essentially the same shipboard 
environment, Tall said. Nor was there 
any evidence that varying failure rates 
were due to different ages of the equip- 
ments involved. 

Vitro’s program and analysis is based 
on data obtained from more than 45,- 
000 Navy electronic failure reports, plus 
detailed information provided by com- 
pany engineers aboard aircraft carriers 
and at shore installations, Tall said. 
> A Few Culprits—Tubes, resistors and 
capacitors, which represent only 75% 
of the component population in the 
equipments studied, account for about 
95% of the replacements, Tall said. 
He concluded that the number of com- 
ponents responsible for high failure 
rates is “always small compared to the 
total number of components in the 
equipment.” 
few culprits Vitro terms 

elective’”’ replacements, in contrast to 

random” replacements which repre- 
ent the normal level to be expected 
in a particular equipment type 

Random replacement rates them- 
selves may vary considerably between 
equipments, depending upon such 
things as the internal ambient tempera- 
ture. For example one receiver, whose 
random resistor replacement rate was 
more than twice that of any other 
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—— surveyed, is the only one 
which has no ventilation provisions, 
Tall said. As a result, resistor body 
temperatures measured in this receiver 
were above the average for those in 
other equipments. 

The selective, or abnormal-type com- 
ponent failures which Vitro has inves- 


rated value has been expanded to in- 
clude data from seven different types 
of equipment, instead of the three 
which Tall reported on to the sympo- 
sium. 

Tall is optimistic that the Vitro 
studies will provide the first quantita- 
tive relationship between equipment 


expects to complete its BuShips pro- 
gram this summer and make public its 
results at that time. 

Although shipboard environment 
generally is less rigorous than that 
found in highspeed aircraft and missiles, 
the data should nevertheless prove ex- 
tremely useful to designers of airborne 
avionics. 


tigated so far have been found to design and failure rate. The company 
































involve poor design practices, such as 
critical circuitry or high body tempera- , . 
ture. The latter Pe be vl to sud Resistor Failure Rates : 
internal ventilation which fails to cool (aBcatt carvan conpediien resisters) if 
the critical component, or else to its ——— —_—__ 
use at too high a percent of its rated | PERCENT OF 5,000-HOUR fi 
power or voltage. EQUIPMENT MODEL | RATED RESISTOR NUMBER OF | FAILURE RATE 
> Cutting Failure Rates—The major DISSIPATION SAMPLE FAILURES (PERCENT) 
role which the selective-type compo- | — ——$————— if 
nent failures play in raising equipment MAME Boe eeeseveeeesnerevens ao = =. a q 
failure rates is illustrated by two ex- 51-75 "1S 0 | 00 : 
amples: : rs ° = WEB cm : 
e One _transmitter model suffered a ed sh acebeedens | Upto 25 42.720 —~—O 12 Ps { 
very high rate of 2.58 failures per 26-50 6, 408 5 ed } 
1,000 operating hours, primarily be- a sae | : i ; 
cause of excessively high failures of — . — 
2C39 tubes. If this one source is ex- Pe Ries re nnnewnenes tse —— io . ’ 
cluded, the figures for the same trans- pt oe 1 8 
mitter would show a failure rate of 76-00 and : wana 
only 1.02 failures per 1,000 hours, Totals for the three models... .| Up to 25. 6 | 89,845 | mee a: | 
making it comparable in reliability to 26-50 13, 108 7 a 
another transmitter with only half as pe = 2 in 
many components. So eee Se . 
eA redesigned version of a radar re- 
30 —— only one-third as many 
ailures as the original model. If mal- : Bat 
functions caused i the original model Capacitor Failure Rates 
by selective-type failures of composition 1 ree - — 
resistors are excluded, the two have | aoe PERCENT | 5,000 HOUR 
i N 
prin a eg ates talacsk- Artie CAPACITOR TYPE MODEL ‘VOLTAGE | OOAMPLE | FAILURES, | RATE. ' 
s (PERCENT) 
analysis confirms on a quantitative basis aol | 
what most electronic designers have "| ees Xm B | Upto | 7,050 ‘ae ee wae 
Jong suspected on an intuitive basis: | ae | - = 
that the life of components is a direct | Sees a x ee. 
‘function of their actual operating volt- 91-100 1,410 | 4 55 
<_< dissipation relative to their rated Reon A Up to % 2,188 _ 
For example, analysis of limited data ee Ne ; ~ 
indicates that 0.5-watt carbon resistors Ee a } ° et Bip 
suffer the following failure rates during | 
Radar A Up to 25 6,720 | 5 09 
a 5,000-hour operating period: 26-80 3.840 | > 06 
© 0.06% at 0 — 25% rated dissipation. 51-75 4, 800 13 | 88 
— at 26 — 50% rated dissipa- 01-100 | 640 j | its 
© 0.32% at 51 — 75% rated dissipa- pay -1 ay my o— 7 = 
fhhon. three models tt ; 1 wi 27 > 
© 1.50% at 76 — 90% rated dissipa- and = : ~ 
tion. di ga Dol a 91-100 2,050 7 56 
- —_ —_ — 4 
; These figures exclude selective-type a a wans ny oe ard & } 
ailures and secondary failures caused 51-75 2° 115 9 = 
by the malfunction of another com- aOR ; . | 
nent. lecvr P = S 11 392 25 26 f 
"a analysis of capacitor failures shows 51-75 7s = | 
similar trends (see chart), Radar A None 
> Program Continuing—Continued work . 
at Vitro since the paper by Tall and baer nd ap Sahn —— | -- 38 
Harris was written has provided addi- three models 51-75 2115 ° ‘3 
tional data which confirms the earlier . peneaie 
conclusions, Tall has told Aviation SOURCE: Vitro Cory Study. 4 
U 








Weex. The analysis of component 
failures as a function of their applica- 
tion and operating point relative to 


VITRO CORP. DATA, obtained from analysis of Navy failure reports, provides quantitative 
evidence that component life depends upon its conservative application. 
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N ATIONAL USS Stainless Seamless Tubes are being used 
4%‘ as gun blast tubing on the F2H-3,a McDonnell jet 


€ 
National Seamless Tubes interceptor. The actual gun openings shown on the 
. photograph are castings. But directly behind them, 


mounted over the machine guns’ muzzles, are the gun 


" i" blast tubes. | / 
back-up the blast The job of the blast tube is to restrain high pressures 
caused by the firing of the gun, and to prevent the 
backflow of muzzle gases into the plane itself. These 
gases are highly explosive, and must be kept from the 


f # J t' inside of the plane. 

0 avy e S$ guns Previously, the 17%" OD x 1%” ID gun blast tubes 
were machined from bar stock. National Seamless Tub- 
ing, however, pierced from solid billets of USS Stainless 
Steel affords the absolute uniformity of wall strength re- 
quired for such a heavy-duty application. 

Shelby Seamless Tubing, made by National Tube, is 
ideal for all types of aircraft applications—landing 
gears, engine mounts, wing spars, longerons, fuselage 
struts, tail assemblies, etc. Shock-absorbent Shelby 
Seamless combines to the highest degree the desirable 
qualities of strength, safety and workability. It is uni- 
form throughout and dimensionally accurate, possessing 
excellent machining and superior welding properties. 
Available in a wide range of diameters, wall thicknesses, 
various shapes and steel analyses, Shelby Seamless is 
produced to exacting standards by the world’s largest 
manufacturer of tubular steel products. Bring your tub- 
ing problems to our engineers. They are here to help you. 


NATIONAL TUBE DIVISION 
UNITED STATES STEEL CORPORATION, PITTSBURGH, PA. 
( Tubing Specialties ) 
COLUMBIA-GENEVA STFE! DIVISION, SAN FRANCISCO, PACIFIC COAST DISTRIBUTORS 
UNITED STATES STEEL EXPORT COMPANY, NEW YORK 





SHELBY SEAMLESS Aircraft Tubing 


UN fT © OC $3 A 28°85 Tt eet 
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Douglas B-66 takes off at Long Beach, California, 
for its test run. Its electrical system was designed 
by G-E application engineers to deliver rated load 
with 80° C cooling air. 


GENERAL ELECTRIC 

















Side view of bomber shows sleek lines. It is first production aircraft to have an elevated ambient temperature a-c electric system. 


Latest Air Force bomber has new G-E 
engineered power-generating electric system 


NEW GENERAL ELECTRIC ENGINEERED SYSTEM MEETS DOUGLAS B-66 
OPERATIONAL DEMANDS FOR HIGHER AMBIENT TEMPERATURES 


A new a-c electric power-generating system has been de- 


veloped by General Electric, and is now operating on the 
Air Force’s newest light bomber, the Douglas B-66. The 
system consists of three major components: high-efficiency 
alternators, static voltage regulators, and generator control 
and protective panels. 


DESIGNED FOR HIGH PERFORMANCE AIRCRAFT 

With a generator that can operate at high ram-air tempera 
tures of high speed flight, the new G-E system is designed 
for long life and reduced maintenance time. Its static voltage 
regulator has no moving components to wear out, and under 
laboratory testing it has withstood 5000 hours of operation 
without maintenance. 

adjustment of 
nel supplies the 


Regulation is preset, and requires no pilot 
a 


voltage or load division. The control 


protection against ground fault, over and under excitation, 
and open phase. 


SPEEDS TAKE-OFF, SPARES PILOT 

The new equipment begins operating as soon as the pilot 
starts the engine. The system contains only two toggle 
switches, which may remain ‘‘on’”’ at all times, even when a 
fault develops. This eliminates a series of pilot functions and 
sharply reduces the time required to become airborne. Under 
normal conditions, fault clearing and resetting are fully 
automatic 


SINGLE SOURCE FOR COMPLETE SYSTEMS 

General Electric offers a single source for complete a-c or 
i-c power generating systems and constant speed drives for 
most aircraft. For more information, contact your nearest 
G-E aviation specialist, or write Section 210-92, General 
5, N. ¥. 


pé 
automatic control of start-up, shut down, and maximum Electric Company, Schenectady 


Progress /s Our Most /mportant Product 


GENERAL @@ ELECTRIC 


Tests of system showed better protection 
against over voltage, over and under 
excitation, ground fault, anti-cycling, 
difference current, and open phase. 


New G-E high-efficiency a-c generator 
has no harmonic over 1%; produces full 
rating when exposed to high temperatures 
in high speed aircraft. 


Static regulator (left) maintains constant 
alternator ovtput voltage. Control and 
protective panel (right) helps locate and 
isolate faulty generation. 
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1922 — Roll-out of a Boeing-built fighter 


1954 — Roll-out of America’s first jet transport, the Boeing 707 


Engineers—you can grow with Boeing 


New career opportunities continue to 

open up at Boeing—as they have for the 

last 38 years. You can find direct appli 

cation for your education and experience 
in Research, Design or Production. 


At Boeing you'd work with engineers 
who developed: The world’s first all 
metal, 3-mile-a-minute commercial trans- 
port. The first pressurized airliner. The 
first effective four-engine bomber (the 
B-17). Today’s fastest operational 
bomber (the six-jet B-47). The even 
more advanced B-52 eight-jet global 
bomber, and the 707, America’s first jet 
transport. Boeing engineers continue to 
design “years ahead,” doing research on 
nuclear-powered aircraft and supersonic 


Hight. They are also developing a new 
Air Force defense weapons system, based 
on the Boeing F-99 Bomarc pilotless 
interceptor. These long-range programs 
project Boeing progress far into the 
future. 

One measure of the satisfaction of 
Boeing careers is given in the chart be 
low. It shows that 46% of Boeing engi 
neers have been with the company for 
2 tor 10 or more 


25° 


hve or more years; 
years; and 6% for 15 or more years. 
Yea @ 10% 204% 


Year 30% 40% 50% 


| 
“| | | 
+ | | 
eee 
ee 








Here are other advantages: Boeing 
promotes from within and holds regular 
merit reviews to assure individual recog 
nition. Engineers are encouraged to take 
graduate studies while working and are 
reimbursed for all tuition « xpenses. Of 
technical graduates at Boeing, 28% hold 
Mechanical Engineering degrees, 24% 
Electrical, 19% Aeronautical, and 9% 
Civil. The remainder 1S comprised of 
other engineering graduates, physicists 
and mathematicians. 

For full Boeing career information, send 
résumé of your educational and experience 
background to 
JOHN C. SANDERS, Staff Engineer — Personnel! 
Boeing Airplane Company, Dept. C-9, Seattle 14, Wash. 


SSOEMNM is 


SEATTLE, WASHINGTON 


WICHITA, KANSAS 





EQUIPMENT 
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AERODYNAMICIST 


Conduct analysis and studies in perform- 
ance, stability, control and dynamics data 
on current and future Navy carrier based 
aircraft. Set-up and conduct subsonic and 
supersonic wind tunnel programs and cor- 
relate results for aerodynamic design and 
loads, Assist in developing analysis proce- 
dures and data for advanced designs. 
Conducts studies and advises design 
groups of related problems. AE or ME 
plus 5 years minimum aircraft experience. 


THERMODYNAMICIST 


Conduct analysis of internal airflow sys- 
tems, establish optimum design for power 
plant installations in advanced models. 
Calculate and reduce basic data and 
flight test results to establish engine per- 
formance and complete speed and alti- 
tude range. ME or AE plus 4 years mini- 
mum aircraft or related power plant ex- 
perience. 


DYNAMICS ENGINEER 


Apply analysis and experimental methods 
for solving aircraft flutter and vibration 
problems. Be familiar with aero-elastic 
theory as applied to aircraft structures, 
and capable of establishing procedures 
for handling dynamic problems and tests. 
Applicable University degree plus 5 years 
applied experience. 
Write or apply 
Engineering Personnel Office Dept. A 


NORTH AMERICAN AVIATION 


Columbus 16, Ohio 














MODEL DESIGN AND 
CONSTRUCTION SUPERVISOR 


Design and construction experi- 
ence in all types of aircraft test 
models for aerodynamic tunnel 
tests, aeroelastic and flutter tests, 
special free flight tests, etc. 
Knowledge or required instrumen- 
tation techniques and equipment, 
familiarization with model re- 
quirements for representative low 
and high speed wind tunnels, and 
specific knowledge of precision 
model construction machinery and 
techniques. Full responsibility for 
operation of expanding group. 
Minimum of engineering degree 
equivalent plus 6 years or direct 
experience. 


Write or apply 


Engineering Personnel Office Dept A 


NORTH AMERICAN AVIATION 
Columbus 16, Ohio 
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> How Much Avionics in Missiles?— 
AviATION WEEK has obtained a De 
fense Department answer to a question 
frequently raised by the avionics indus 
try because budget figures do not show 
1 breakdown of anticipated avionics pro 
curement for guided missile use. De 
velopment cost of avionics guidance 
and contro] equipment will average 
40-50% of the total cost of missile de- 
velopment. In production, avionics 
guidance and control] averages 35% of 
total missile cost. Figures will naturally 
vary for individual missile types depend- 
ing upon their guidance system. 


A 





> Digital Autopilot Under Test— 
Wright Air Development Center is 
evaluating a single-axis digital autopilot 
developed by the J. B. Rea Co., Santa 
Monica, Calif. (Aviation WeeK May 
17, 1954, p. 44). Company 


tract to build a flyable three-axis model] 


has con 


> New High-Scan-Rate Radar Antenna 
—Ingenious type of tracking radar an- 
tenna which scans the target at 300 
“looks” per second by means of multi 
ple lobing techniques, has been de 
veloped by Sanders Associates, Nashua, 
N. H. Novel feed mechanism provides 
dynamically balanced, low-inertia an- 
tenna dish, despite higher scan rates. 


> Airline Avionics Grows—By 1958, air- 
liners are expected to be equipped with 
$80,000 worth of avionics equipment, 
weighing more than 750 Ib., compared 
to figures of $33,000 and 580 Ib. for 
current airliners, according to the Air 
Transport Assn. Figures presumably are 
larger four-engine aircraft. 
New equipments which will be respon 
sible for the increase include airborne 
storm-warning radar, ATC transponders 
ind possibly DME and 


ling equipment 


based on 


radar beacons), 

Selcal (selective 
> Gen. Kelsey to Talk to PGANEF— 
srig. Gen. Ben Kelsey, USAF Deputy 
Director of Research and Development, 
Office Deputy Chief of Staff, Develop 
ment, will be the speaker at the New 
York luncheon of IRE’s Professional 
Group on Aeronautical and Navigational 
Electronics. Luncheon will be held at 
the Waldorf-Astoria on Mar. 22, during 
national IRE convention 


> HAC Abandons Data Processing 
Plans—Reliable reports say that Hughes 
Aircraft has decided to abandon earlier 
plans to enter the industrial and com- 
mercial electronic computer and data 
fields because of present 
commitments —PK 


processing 
military 


he iv} 


Developers 
of the 
Corporal 
Guided 
Missile. 


JET PR 





PROPULSION 
‘LABORATORY 


| CALIFORNIA 
INSTITUTE OF 
TECHNOLOGY 





Active in all phases 

of electronics and physics 
related to guided missiles 
| and jet propulsion. 


The nation’s foremost 


guided-missile research 
and development 
facility, established in 
1940, offers excep- 
tional opportunity for 
engineers and research 
scientists in the fields 
of guidance and con- 
trol, information theory, 
computers, electro- 
mechanical devices, in- 
strumentation, and 
related aspects of elec- 
tronic research, The 
Laboratory offers an 
ideal blend of aca- 
industrial 


environments and main- 


demic and 


tains a high level of 

technical competence. 

Attractive salaries are 
, offered. 


A brochure describing 
| opportunities and activities 
at the Laboratory u ill be 
sent upon request, 


1ON LABORATORY 
California Institute of Technology 
4800 OAK GROVE OR., 


PASADENA 3, CALIFORNIA 
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AIR-TO-OIL HEAT EXCHANGER developed by UAP for cooling 
Sundstrand Drive lubricating cil on the B-47. 








TOPPING-OFF HEAT EXCHANGER supplements engine oil cooler. 


It uses ram air as coolant. Weight is 8.6 Ib. 


New Units Solve Tough Cooling Problems 


By George L. Chris ian 

Dayton—United Aircraft Products’ 
developments are going into a growing 
list of new jet engines and military air- 
craft. 

UAP-designed and -built Hi-D (high 
density) coolers and other equipment, 
for instance, are used on Pratt & Whit- 
ney’s J75, General Electric’s ]73 and 
J79, and Allison’s J71. UAP units are 
going into such first-line production 
jets as the McDonnell F-101 Voodoo, 
the Grumman F9F-9 Tiger, the Boeing 
B-52 Stratofortress. In addition, in- 
stallations are called for on the Convair 
B-58 Hustler, the Republic F-105, the 
Chance Vought F8U. 

Because of the success of their light 
and small Hi-D units, UAP’s techni- 
cians, under chief engineer Frank Car- 
roll, are now busy designing applica- 
tions for use in the missile field. 
> Expanding Applications—Edward L. 
Ladd, the company’s executive vice 
president, says the relatively small-size, 
lightweight Hi-D cooling equipment 
compresses the size and weight of a 
standard heat exchanger five or six 
times, with no sacrifice in efficiency. 

Hi-D heat exchangers have now been 
married to the evaporative cooling prin- 
ciple to produce a still more efficient 
and compact heat exchange package, 
use of which is expanding into several 
new fields. 

Among United’s application of Hi-D- 
plus-evaporative-cooling are small, ex- 
pendable fluid heat exchangers for 
avionic guidance systems for guided mis- 
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siles; “topping off” heat exchangers to 
supplement engine oil coolers; and auxil 
iary coolers for air-cycle refrigeration 
systems to boost the latter’s output. 

> Evaporative Cooling—Big point in fa- 
vor of evaporative cooling is that water, 
cheap and available almost anywhere, 
is a very effective boil-off fluid. UAP 
officials say you can dissipate over 1,000 
Btus./lb. of water boiled off. 

On missiles, ordinary tap water can 
be used because short duration of flight 
cancels out effects of deposits in the 
evaporative cooling system. For 
tained flights on piloted aircraft, where 
the system will see continuous use, dis 
tilled water could be used. ‘The fa 
miliar problems of weight and space, 
plus necessity of keeping the water 
from freezing, will have to be faced, 
though. 

United is looking into the 
bility of other liquids, including am 
monia, ammonia and water, alcohol, al 
cohol and water, and the various freons. 

Water is good, but not all-purpose. 
Where low temperatures are required at 
low altitudes, other fluids are better. 
Where low temperatures are required in 
general, other fluids are required 
> Into Systems—Another new develop- 
ment here is UAP’s entry into the field 
of complete temperature control sys- 
tems; previously the company had pro- 
duced only individpal components to 
be incorporated with other units and 
controls into complete systems. 

One recent UAP product is a system 
to control closelyv—control could be as 
tight as +1F—temperature of avionic 


Sus- 


desira 


equipment, components or other heat- 
proaucing airborne devices which need 
precise heat control. 

Among aircraft incorporating UAP- 
developed systems are the Boeing B-52, 
Fairchild C-123B, Grumman SA-16 
and the Piesecki H-21 helicopter. 
> Hi-D Definition—United officials do 
not reveal details of the Hi-D principle. 
Here is what they do say: 

“A more efficient geometry of 
exchange surfaces gives a 
eficient of heat transfer in a 
unit while a higher density core 
vides more heat exchange area 
given volume of unit.” 

Hi-D heat exchangers were initially 
developed as liquid-to-liquid oil coolers 
for jet engines (using fuel flowing to 
the combustion chambers to cool en- 
gine oil). Purpose was to fil] a basic 


heat 
co- 
Hi-D 
pro- 
for a 


higher 


and urgent turbojet engine need— 
higher oil cooling capacities (as engine 


oil temperatures rose with increasing 
thrust) without going to unacceptably 
large envelopes and high weights. 
P Saves Weight & Space—Hi-D coolers 
accomplish this job successfully. For 
example: On a typical jet engine in- 
stallation, a Hi-D unit with a dry 
weight of 4 Ib. and a wet weight of 6 
Ib. replaces a standard unit weighing 
18.5 Ib. dry and 27 Ib. wet. A sixfold 
space saving of approximately 585 cu. 
in. is realized by replacing a 720-cu. in. 
envelope with a 135-cu. in. envelope. 
Both heat exchangers are of the same 
capacity. 

Weight saving of the Hi-D units is 
so great that stainless steel units can re- 
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plant with a 
one-track mind... 


me See ee ee? +8 oom 


Actually Twin Coach Aircraft Division is five plants—each devoted 
exclusively to aircraft production. We do no other work; we build no 


other products. 


Here’s why this is important. It means your airframe assemblies are 
built by experienced aircraft specialists . . . men who know no other 


standards than those of the aircraft industry. 


So if you have an assembly you're thinking of subcontracting, call in 
Twin Coach Aircraft Division for consultation. You'll be secure in the 
knowledge that it’s built by men who think like you . . . men whose one 


though t is to produce to specification and on schedule 


COACH COMPAN Y 
£ YAhLOW BUFFALO, N. Y- 


“4 
OTHER DIVISIONS OF 

TWIN COACH COMPANY MAKI 
Fageol Van Trucks, Fageol 

Gasoline and Propane Engines, 
Fageol-Leyland Diesel Engines 


TWIN COACH AIRCRAFT DIVISION MAKES ASSEMBLIES FOR 
GRUMMAN S2F AND UF, BOEING B-52, PIASECK!I HUP, REPUBLIC F-84F, AND CLASSIFIED EXPERIMENTAL AIRCRAFT 
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a practical approach 





to pressroom modernization 
















| TWO NEW 


“to solve press obsolescence problems 
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The extensive capital expenditures required to meet competitive pres- 
sures have put many manufacturers in an unfortunate position. Mod- 
ernization is necessary if the manufacturer is to price his product 
competitively and still make a fair profit. However, the fair profit is 
necessary before he can afford the modernization. Two' new Verson 
plans maké it possible to modernize now and pay for it out of the 
increased profits it provides. If you are one of the manufacturers faced 
with the dilemma of needing modernization for better profits, but 
needing better profits before you can afford modernization, one of 
these plans may be the answer to your problems 


INSTALLMENT PROGRAM 


For the manufacturer who wishes to own his own 
presses but minimize his initial capital outlay, 
Verson offers a Customized Installment Program. 
It is called ‘‘Customized"’ because the payment 
plan is tailored to the buyer's own financial re- 
quirements rather than to a single fixed plan. 
Initial payments may be as low as 10 per cent of 
the purchase price with the balance payable over 
periods ranging from six months to five years. 
Further information on a plan to meet your 
needs will be furnished on request. Please out- 
line your requirements. 


A Verson Press for every job from 60 tons up. 


~Werson - | 





LEASING PROGRAM 


For the manufacturer who wants the advantages 
of modern, efficient presses without capital in- 
vestment, Verson offers a Customized Leasing 
Program. Like the Installment Program, a choice 
of plans is available to best suit the buyer's 
requirements. In addition to the basic plans, op- 
tions for continuation, termination and eventual 
purchase are also available. Special arrange- 
ments for special machines will be considered. 
Further information on a leasing plan to suit 
your needs will be furnished on request. Please 
outline your requirements. 


| ORIGINATORS AND PIONEERS OF ALLSTEEL STAMPING PRESS CONSTRUCTION 


VERSON ALLSTEEL PRESS CO. 


9311 S. KENWOOD AVENUE, CHICAGO 19, ILLINOIS @ SO. LAMAR AT LEDBETTER DRIVE, DALLAS, TEXAS 


rpg 


MECHANICAL AND HYDRAULIC PRESSES AND PRESS BRAKES » TRANSMAT PRESSES + TOOLING * DIE CUSHIONS * VERSON-WHEELON HYDRAULIC PRESSES 











HYDRAULIC FLUID unit on McDonnell 
F-101 Voodoo cools two individual hydraulic 
circuits. Engine fuel is used as the coolant. 









place aluminum coolers and still be 
lighter. 

> Cooler Applications—This list of en 
gines and aircraft which mount Hi-D 
coolers shows the units’ acceptance 

e Engines. J35 (Allison); .J47 (GE, 
Packard, Studebaker); J57 P&W, 












Ford); J65 (Wright, Buick); J67 1-T-£ OPERATOR ossembles radar scamer in no time fiot 
ees {732 (GE); | Se oe eee 
J75 (P&W); J79 (GE). SCANNER'S CORNER ASSEMBLY could be o foster 
e Aircraft. Convair B-36 and B-58: ng headache, but Du Pont Aircraft Rivets insure quick work 





Martin B-57; Boeing B-47; North 

American FJ-2 and -3; Chance Vought o . s 

F8U; Lockheed F-104; McDonnell S d g bl d f: t g 
F-101; Republic F-105; Douglas A4D pee in in as enin 
and B-66, Bell H-47 helicopter 


> Missile Coolers—United’s missile heat for electronic eyes 


exchangers are expendable Hi-D-plus 

raporative-cooling systems. They will 
sc LEME at certs el ANOTHER ASSEMBLY PROBLEM SOLVED WITH DU PONT RIVETS 
fects (speed, altitude, temperatur< 












The packages are being designed FIRM: The I-T-E Circuit Breaker Co. of Philadelphia, engaged in 
with emphasis on simplicity, trouble manufacturing radar scanners. 
free service through use of few moving 
parts, and economical use of boil-off PROBLEMS Assembling the scanner, with its dozens of blind appli- 
fluid. Yet they will give extremely ac cations, hard-to-get-at and tight-squeeze spots. This could 
curate temperature control. United be a painstaking, long-drawn-out operation. 





has missile systems in various stages 
all the way from initial design and 
layout to prototype and pilot produ 
tion. 

These svstems have more than just 
iircraft and missile applications—other 
uses are in trailers, shelters and ship 
board installations. 
> Topping-Off Coolers—Ject flight at ex 
tremely high altitudes has brought with Designed for both primary and secondary structural applications, Du Pont 
Aircraft Rivets can save you fastening time and money. Write for free 
28-page booklet to: The Du Pont Company, Explosives Dept., Wilmington 
98, Delaware. 





SOLUTION: I-T-E chose Du Pont Aircraft Rivets to do the job, 
and these split-second fasteners have cut assembly time to 
a minimum. Operators are setting as many as 20 a minute, 
with no after-finishing to slow the work. They simply insert 
them, expand them with heated iron—that’s all it takes! A 
one-man, one-tool operation, 50°7, faster than conventional 
methods . . . the way to speed “‘problem”’ jobs! 














His HOW DU PONT AIRCRAFT RIVETS WORK DU PONT 


* i _ <a. AIRCRAFT RIVETS 
if J 2 A Product of Du Pont Research 


( jem} \ j 

















1, EXPLOSIVE RIVET is inserted in drilled hole | 
Cross section shows cavity in shank containing minute 
A r i ; " explosive charge 
; a La a =< 2. TIP of electrically heated Du Pont Riveting tron 60-4, 6 coneee 
s applied to Rivet head, firing charge. Barrel-shaped BETTERT 
/ 1 
DRAIN CHECK VALVE stops water-alcohol head at shop end locks Rivets securely in ploce HINGS FOR BETTER LIVING 


leak through actuator at engine shutdown. eet ta: | 


It also acts as a pressure relief valve. 
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HI-D UNITS FOR GE’S J79—Afterburner fuel-oil heat exchanger (1.) and main fuel-oil 
cooler (r.). Maximum heat dissipation is 850 and 2,200 Btu./min., respectively. 


it cooling problems which no liquid-to- 
liquid coolers appear to be able to solve. 

To supplement the performance of 
liquid-to-liquid heat exchangers at high 
altitudes (around 50,000 ft.), use is 
made of air-to-oil heat exchangers in 
series with liquid-to-liquid units. 

The reason for the inability of the 
fuel-to-oil heat exchanger to cool the 
engine without aid under the new con 
ditions is that fuel consumption de- 
creases at altitude while heat rejection 
remains constant. Fuel is no longer 
available in sufficient quantities at alti- 
tude to use as a “heat sink.” 

[he problem is further complicated 
when extremely high flight speed is 
coupled with high altitude, since this 
combination makes even air impractical 
as a heat sink (extremely low density 
coupled with rising temperature) 


u sis26es #2 
Pam snag. ii tie 
c Ing 

:iT 


e) ae A #.e.e68 
HI-D UNIT (center) is installed remotely i 
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I'he solution of this problem seems 
to be use of an expendable heat sink 
carried in the plane. Water is extremely 
attractive for this application—it not 
only has a high latent heat of vaporiza 
tion, but at altitude it will boil at a 
relatively low temperature. 

UAP engineers believe that in at 
least two cooling applications (engine 
oil and crew quarters) their topping-off 
heat exchangers, using the Hi-D-plus- 
evaporative-cooling combination, will 
provide at least a temporary solution. 

In UAP’s engine oil system, the top- 
ping-off cooler is connected in series 
with the regular liquid-to-liquid cooler, 
boosting the latter’s cooling capacity 
sufficiently to make the combined heat 
rejection of both coolers adequate to 
take care of current engine oil cooling 
requirements. 


this setup for cooling avionic equipment. 


Air-to-oil topping-off coolers are now 
standard equipment on most late 
inodel high-thrust turbojets, according 
to UAP. Addition of vapor-type heat 
exchangers should extend the engines’ 
oil cooling system’s maximum operat 
ing altitudes from about 50,000 ft. to 
somewhere above 70,000 ft. and permit 
in increase in Mach number, say UAP 
officials. 

For crew quarter cooling, the top 
ping-off heat exchanger is installed be 
tween the primary, air-to-air intercooler 
ind the expansion turbine. This in 
creases appreciably the cooling capacity 
of the aircraft’s cooling svstem without 
undue weight or space penalty 

UAP builds two types of heat ex- 
changers—tubular or plate-fin. Either 
mav be used in liquid-to-liquid or ait 
to-liquid applications and either may 
erve as a cooler or a heater. The tubu 
lar tvpe is supplied in either aluminum 
or stainless steel. 
> For Electronics Too—Another new 
development among UAP’s Hi-D cool 
ing devices is a pair of electronic cool- 
ing packages designed specifically for 
such heat-producing electronic com- 
ponents as klystron tubes 

United claims its electron 
units “furnish the smallest possible 
means for dissipation of heat generated 
by modern electronic equipment.” 

e U-514744-1 svstem consists of a com- 
pact package which is installed in a 
compartment where it depends on an 
1ir supply which must not exceed 135F 
it sea level or 68F at altitude 

e U-515355 svstem is basically the 
same, but has the added advantage of 
flexibility since the heat exchanger en 
velope is designed to be installed re- 
motely from the packaged controls in 
such places as a ram air duct or a 
cooled air duct leading from refrigera- 
tion svstem (photo, below left 

These two units can withstand am- 
bient temperatures from S0F to 
+200F in the inoperative state. And 
controls have been designed into the 
packages which prevent excessive pres- 
sures from rupturing any portion of the 
units which might damage the elec- 
tronic equipment they are cooling. 

To round out its electronic cooling 
packages, UAP has also developed units 
which incorporate both water boil-off 
and hydrous-ammonia evaporation sys- 
tems. 
> Other Products—UAP produces many 
lines of aircraft equipment other than 
heat exchangers. Among them 
e “Self-energized” metallic O-rings. De- 
signed for use in static installations, 
these O-rings are made of metal tubing 
with the ends butt-welded together. 
The self-energizing feature consists of 
drilline tiny holes in the ID of the 
ring. These act as ports, allowing sealed 
nressure to penetrate into the O-ring. 
This balancing pressure on the inner 
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Opportunity unlimited hh», 


nny... 


for progressive young men, 


eers of the Air Age, 


including educational opportunities and a lifetime income 


—with 


Deservedly the proudest young men of 
our day are those who have decided to 
enlist in the U.S. Air Force. They have 
a brilliant future in store. 

Trained in the most efficient aircraft 
built—as pilots or in supporting roles— 
members of our Air Force enter an ex- 


‘ 


Student members of 
the U.S. Air Force 
study a Douglas RB-66 


Depend on DOUGLAS 


the United States Air Force 


panding career. Kealistically, their 


service offers opportunity to learn the 
specialized skills of the Age of Flight 
through on-the-job training and a chance 
to continue their educations through 
and beyond the college level. And, at an 


age when most civilians still grope for a 








future, the man with the Air Force 
career is eligible to retire with a life 
income, 

As a designer and builder of modern 
aircraft, Douglas is in a position to judge 
the skills developed by Air Force train- 


ing. They couldn't be higher. 





First in Aviation 


63 





NORTH AMERICAN’S F-100 (top) and DOUGLAS’ F4D share honors in the 
award of the Collier Trophy in 1954. Both are supersonic. The USAF F-100 
Super Sabre holds the official world’s speed record of 755.149 m.p.h., set in 
1953, only a few weeks after the Navy F4D Skyray had hit 752.943 m.p.h UNITED AIRCRAFT CORPORATION 


to bring the speed record back to the United States. 


ONE OF THE DIVISIONS OF 











THE COLLIER TROPHY FIGHTERS 


Pratt & Whitney Aircraft’s J-57 engine gives 
supersonic speed to the F-1I0O and the F4D 


Wits: the 39th Collier Trophy award, 
America salutes two top jet fighters and the men 
most responsible for their design. The North 
American F-100 Super Sabre and the Douglas 
F4D Skyray are major achievements in aviation 
—and in U. S. Air Power. 


Both Super Sabres and Skyrays are rolling 
from production lines to take their places in 
the nation’s defense. And both are powered by 
America’s highest-powered turbojet in quantity 
production—Pratt & Whitney Aircraft’s J-57, 
winner of the previous Collier Trophy. 


The Super Sabre and the Skyray are of a new 
generation of air power: a fighter generation 
designed from the beginning to utilize the tre- 
mendous thrust of today’s high-powered engines. 
They are designed to fly and fight and climb 


supersonically . . . as their missions demand. 


Pratt & Whitney Aircraft’s J-57 is continuing 
to make its vital contributions to American 
air strength. 


THE MIGHTY J-57— More than 10,000 pounds of thrust 
is provided by Pratt & Whitney Aircraft’s J-57. After- 
burners increase this basic thrust tremendously for 
short periods of operation. The engine offers outstand- 
ing fuel economy and high acceleration, vital to fighter 
operations, in addition to the huge thrust needed 
for supersonic speed. A year ago Pratt & Whitney 
Aircraft’s J -57 was the basis for the Collier Trophy award. 





ratt ¢ Vnieney Aiverate 


MAIN OFFICE AND PLANT: EAST HARTFORD, CONNECTICUT « BRANCH PLANTS: NORTH HAVEN, SOUTHINGTON, MERIDEN 
in Canada: Canadian Pratt & Whitney Aircraft Co., Ltd. 











Tail section of North American F-100 


vacuum-melted metals for “hotter” engines... 


Vacuum-melted metals are breaking the “‘thermal- 
metal-barrier” of jet engine design. For they 
make possible higher engine operating tempera- 
tures, under conditions where conventional alloys 
fail rapidly. 

Turbine blades of vacuum-melted superalloy, 
for example, were tested together with compa- 
rable blades of air-melted alloy. After 40 hours 
of operation the air-melted blades broke when 
bent less than 90° .. . the vacuum-melted blades 
took a full 180° bend without failure! For main 
shaft ball bearings, too, vacuum-melted metals far 
outperform conventional alloys. 

Here’s why ... VACUUM MELTING LIT 
ERALLY SUCKS GASEOUS IMPURITIES 


THE PERFORMANCE OF CONVEN 
TIONAL AIR-MELTED ALLOYS. RESUL' 
PURER METALS WITH EXCEPTIONAL 
PROPERTIES ... LONGITUDINAL AND 
TRANSVERSE UNIFORMITY . HIGH 
ER CREEP AND STRESS RUPTURE 
STRENGTH...BETTER DUCTILITY AND 
FATIGUE STRENGTH. 

Vacuum Metals Corporation, pioneer in thi 
development and production of vacuum-melted 
and cast alloys, is producing these unique new 
metals designed for a wide variety of aircraft 
applications. If you have a metals problem that 
vacuum-melted alloys might solve, please describe 
it in as much detail as possible. Write Vacuum 





FROM THE MOLTEN METAL...REMOVES Metals Corporation, P. O. Box 977, Syracuse 
INCLUSIONS AND GASSES THAT LIMIT New York. : 
t 

VACUUM METALS CORPORATION 
Jointly owned by Crucible Steel Company of America and National Research Corporation J 
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surface of the rng prevents it from 
collapsing. 
The metallic units can withstand 


very high temperatures, such as jet en- 
gine fuel at up to 1,200F, lubricating 
oil up to 600F, hydraulic fluid up to 


550F, and combustion gases up to 

1,800F. They are also good to —70I 
UAP says the rings are extrem 

sistant to corrosive liquids and gases 


such as are present in rockets and mi 

siles. Furthermore, “the self-energizing 
metallic O-ring is capable of sealing 
fluid pressures equal to the ultimate 
compression stress of the metal itself, 
1.€., pressures of 50,000 to 100,000 psi 
or more. However, in a specifi 

application, the pressure limitation 


result of excessive deflection of th 
sides of the O-ring grooves 

UAP has recently formed a wholl\ 
owned subsidiary, United Metallic 


O-Ring Corp., to handle all manufac 
turing, engineering and development of 
the rings. 
e De-aerating cold weather oil system. 
With this svstem (Aviation WEEK 
Sept. 24, 1953, p. 38) aircraft, left 
standing in temperatures as low as 
65F, can be started in a matter of 
minutes instead of hours, with no pre 
heat whatsoever. Companion piece is 
the Hot Fuel Prime System, which 
eliminates long fuel preheat periods 
United also makes a large line of 
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ELECTRONIC 
COOLING 
UNIT 


DRY WT. 37.5 .8S 





THIS COOLER for avionics equipment mounts the Hi-D unit (left) integrally. 


static power element ich a f-flow hydraulic fuses; hand-operated 
Vernatherm thermostats and thermo iircraft pumps; a large variety of air- 
static relief valves); lightweight fuel craft oil tanks, including all-attitude 
strainers that provide great flexibility tanks (which maintain a steady flow 
of installation; oil sequence and tem of oil to the engine regardless of flight 
perature regulating valves; surge valves ttitude); and afterburner fuel-oil heat 
vater alcohol drain check valves; rate exchangers 


COSSOR ENGINEERS MOVE THE ALPS 











These two 40-mile range PPI photographs were taken on the Cossor Airfield Control 
Radar Mk. VI now instaBed at Zurich, Switzerland. That on the left is the normal 
radar display. The other PPI (right) shows clearly the effectiveness of the Cossor 
deveioped PERMANENT ECHO CANCELLATION circuits; the moving aircraft 


responses previously obscured are now revealed. Mountainous terrain such as is 
found in Switzerland, with saturation ground returns, has hitherto been a nightmare 
for radar Operators. Cossor engineers specialize in advanced development of this 
kind and kave produced THE FINEST CONTROL RADAR ACR MK. VI BY COSSOR 





COSSOR AIRFIELD SURVEILLANCE RADAR 
(ACR Mk. Vi) 
at the Zurich 


A view of the installation 






Airport 











COSS 


PERMANENT ECHO CANCELLATION 
C.R.D.F. SUPERIMPOSITION 

60 MILES RANGE 

VIDEO MAPPING 


THE COSSOR GROUP OF 


A. C. COSSOR LIMITED 


BEST PRODUCTS LTD. ( 
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now a Western source 
...for precision 


SHELL MOLDING and 
INVESTMENT CASTING 


Now from one western source —two methods of 
high fidelity production of small, complex parts 
for aircraft, machinery and tool manufacturers. 
Precision Castparts of Portland, leading suppliers 
to these industries can produce your parts —in 
stainless, alloy, high carbon steels and other metals 
— by either shell molding or investment casting, 
whichever best fits your parts requirements. Close 
tolerances, machined-like finishes, elimination of 
machining and tooling costs — these are your ad- 
vantages when your parts are Precision Castparts. 


Phone, write or wire regarding your parts 
problems. Free literature describing both 
processes now available. 


GASTPARTS CO. 


PRECISION SHELL MOLDING 


PORTLAND 2, OREGON 
105 Orcas Avenue « MOhowk 2030 
Seattle 8, Wash. 


PRECISION 


PRECISION INVESTMENT CASTING - 


8705 S.E. 13th AVENUE ° Fi-Imore 8435 ° 


420 Market Street + YUkon 6-0918 5249 Shiela Street + ANgelus 3-2149 
Sen Froncisco 11, Calif. Los Angeles 22, Calif. 


Solve your hot air connector problems of weight, 


assembly and misalignment with 


RUBBER TECK’S 
FLEx/pte 
HOT AIR DUCT 
ore} i i ten ge)’ 


> Reduced weight 
P Quick assembly and disassembly 
>» Wide Temperature Range 

> Allows +4° misalignment. 





Efficient, simple and flexible. Weight reduction up to 75% over other 
devices. Absorbs vibration and torque and provides misalignment up to 
+4°. Leak proof up to 400° F. and 125 PSI working pressure. Handles 
thermal expansion up to .150 inches. Available in either cadmium plated 
steel or anodized aluminum from 4” to 6” O.D. standard tube sizes. 
OTHER RUBBER TECK PRODUCTS: Flexible Breakaway Connectors * 
Duo-Seals * Rigid Duct Connectors ¢ Flexible Fluid Line Connectors. 
Write for data sheets on the complete line. 





RUBBER TECK, Ine. “rem. 


THOMPSON 

ENGINEERING SERVICE 

554 Summit, Fort Worth, Texas 

723 Broadway, Wichita, Kansas 
4378 Lindell, St. Louis, Missouri 


RUBBER TECK SALES & SERVICE CO. 
8479 Higuera St., Culver City, Calif. 
Texas 0-6836 

5439 Harford Rd., Baltimore, Md. 
Clifton 4-9671 

60 East Bridge St., Berea, Ohio 

erea 4-7837 


P. O. Box 584 

El Cajon, California 

Hickory 4-5493 

RANDALL ASSOCIATES, INC. 


Room 203, White Building, 
Seattle, Washington 
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COMPOSITE landing gear control panel. 


Panel Combines Gear 
Controls, Indicators 


A composite landing gear control 
panel that gathers controls and indica- 
tors into one package has been devel- 
oped by Avionic Products Engineering 
Corp. The unit was designed to meet 
standardized cockpit requirements and 
is intended for instrument panel mount- 
ing. 

Landing gear control handle is easy to 
identify because of its wheel-shaped 
knob. The panel contains a red warning 
light to indicate unsafe condition or 
that landing gear is not consistent with 
handle position. 

The panel also includes a solenoid- 
operated lock to prevent inadvertent 
gear retraction while aircraft is on the 
ground; an override button for the 
solenoid lock, and a push button to 
test the warning light bulb. 

Entire front of the panel is internally 
lighted in accordance with specification 
MIL-P-7788 and all electrical terminals 
at the back of the panel are standard 
AN connectors. The panel houses all 
switches and sequencing mechanisms. 

Dimensions: width—34 in.; height— 
64 in.; depth—2 in. Nomenclature: 
Model A401. 

Address: Dover, N. J. 


Simulator to be Built 
For T-37A Trainer 


A prototype flight simulator for 
Cessna’s new, twin-jet trainer the 
T-37A, is being built by Link Aviation, 
Inc., under contract to the USAF, the 
company announces. 

The new simulator will incorporate 
cockpit motion which Link built into 
Navy F2H-2 and F2H-3 Banshee simu- 
lators where this feature enjoys consid- 
erable popularity. 

An innovation in the T-37A simula- 
tor is that the instructor will ride in the 
cockpit with the pilot. 
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In order for the hydraulic motor 


to function properly, the tolerances 





on practically all of the dimensions 
had to be held to within .0001” or .0002” 
for squareness, parallelism 


and concentricity. 


INDIANA GEAR 
INDIANA GEAR WORKS, INC. - INDIANAPOLIS, 


. 4 propeller pitch control transmission 


assembly for Beech Aircraft Corporation. 


INDIANA 
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XFV-1 Vertical-Rising Plane 
In development: advanced 
versions of vertical-rising 
aircraft. 


Jet Trainer 

"2 development: Jet trainers 
which will simulate flight 
characteristics of any plane. 


In development: Jet fighters 
with speeds far exceeding those 
of present-day aircraft. 


P2V-7 Neptune Patrol Bomber 
In development: (Projects in the 
bomber field are classified). 


R7V-2 Turbo-Prop Transport 
(world’s fastest propeller- 
driven plane ) 

In development: Advanced 
versions of the 

Super Constellation. 


C-130 Turbo-Prop Transport 
In development: Jet nye ma 
other types of cargo planes. 


F-104 Supersonic 
Superiority Fighter 
Photographs and 
ight performance 
are classified ) 


Lockheed 


AIRCRAFT CORPORATION 


BURBANK California 





Jim Hong, Aerodynamics 
Division head (left), discusses 
effects of auxiliary damping 
devices on roll-to-yaw 

ratio requirements for 
desirable flying characteristics 
of a supersonic fighter with 
Richard Heppe, Aerodynamics 
Department head (center), 
and Aerodynamicist 

Bob Scott (right). 


Six Prototypes Show 
Trend of Lockheed 
Aerodynamics Progress 


Aerodynamics engineers work in a realm of classified activity. 
Their accomplishments become known only when a plane first flies or 
is declassified —long after the Aerodynamics work is done. 


That is why Lockheed’s six prototypes are so significant to career- 
minded Aerodynamics Engineers. 


Ranging from hovering to supersonic flight, the prototypes 
individually are aerodynamics achievements. Collectively they demon- 
strate the versatility and scope of Lockheed’s Aerodynamics Staff. 
They emphasize the creative atmosphere at Lockheed. For with 
Lockheed activities covering virtually every phase of aeronautical 
endeavor, fresh thinking, new ideas are welcomed and rewarded. 
Moreover, the variety of the prototypes point out the path of 
Lockheed’s Aerodynamics future: significant advances in all phases 
of aircraft, commercial and military. 


AERODYNAMICS CAREER OPPORTUNITIES — This diversified expansion program 
has created new positions for Aerodynamicists at all levels to: 

create supersonic inlet designs for flight at extremely high altitude; 
match human pilots with rapid oscillations of supersonic aircraft at low 
altitude; develop boundary layer control systems for safe take-off 

and landing of fighters and transports; remove aileron reversal and 

tail flutter problems incurred in high-speed flight through analysis 

and design; participate in determining configurations of turbo-prop and 
jet transports and advanced fighters, interceptors and bombers. 
Aerodynamics men interested in those problems are invited to write 

E. W. Des Lauriers, Dept. AW-A-2, for an application blank and brochure 
describing life and work at Lockheed 





AVIATION CALENDAR 





Feb. 11—Air Transport Command, 10th re- 
union dinner of World War II officers, 
Waldorf-Astoria Hotel, New York. 

Feb. 20-22—Fourth annual Texas Agricul- 
tural Aviation Conference, A&M College 
of Texas, College Station, Tex. 

Feb. 20-22—Institute of Surplus Dealers, 
trade show and convention, 212th AA 
Armory, New York. 

Feb. 21-22—National Model Plane Show, 
Higbee Co., auditorium, Cleveland. 

Feb. 22-25—Intermational Air Transport 
Assn., four-day conference of airline pub- 
lic relations directors, Kurhaus Hotel, The 
Hague. 

Feb. 23-25—Fourth annual Ohio-Indiana 
Agricultural Aviation Conference, Pur- 
due University, Lafayette, Ind. 

Feb. 26-27—Associated Glider Clubs of 
Southern California, ninth annual Pacific 
Coast Mid-Winter Soaring Champion- 
ships, Torrey Pines Glider Port, San Diego 

Mar. 11—Institute of the Aeronautical Sci 
ences, National Flight Propulsion Meet- 
ing (restricted), Hotel Carter, Cleveland 

Mar. 14-16—Society of Automotive Engi 
neers, production meeting and forum 
Netherland Plaza, Cincinnati 

Mar. 14-18—American Society of Tool En 
gineers, first Western Industrial Exposi- 
tion, Shrine Auditorium and Convention 
Hall, Los Angeles. 

Mar. 20-23—Aero Medical Assn., 26th an 
nual meeting, Hotel Statler, Washington, 
D. C. 

Mar. 21-24—Institute of Radio Engineers, 
national conference, Waldorf-Astoria Ho 
tel, Kingsbridge Armory, New York 

Mar. 28-Apr. 1—American Society for Met- 
als, ninth Western Metal Exposition and 
Congress, Pan Pacific Auditorium and 
Ambassador Hotel, Los Angeles. 

Mar. 31-Apr. 1—Symposium on Boundary 
Layer Effects in Aerodynamics, Britain’s 
National Physical Laboratory, Tedding- 
ton, England. 

Apr. 5-7—Radio Technical Commission for 
Aeronautics, spring assembly and _ joint 
meeting with the Institute of Radio En 
gineers, Los Angeles. 

Apr. 6-10—World Plastics Fair & Trade 
Exposition, National Guard Armory, Los 
Angeles. 

Apr. 14-15—American Ordnance Assn., sym 
posium of Proving Ground Instrumenta 
tion Committee, Patrick AFB, Fla 

Apr. 16-20—American Association of Air- 
port Executives, 1955 annual convention 
and business meeting, FE] Conquistador 
Hotel, Tucson, Ariz. 

Apr. 18-21—Society of Automotive Engi 
neers, Golden Anniversary Aeronautic 
Meeting, Aeronautic Production Forum 
and Aircraft Engineering Display, Hotel 
Statler and McAlpin Hotel, New York 

Apr. 18-21—American Society of Mechani 
cal Engineers, Diamond Jubilee spring 
meeting, including four aviation sessions, 
Lord Baltimore Hotel, Baltimore 

Apr. 20-22—American Rocket Society, spring 
meeting, Baltimore. , 

Apr. 27-29—Society for Experimental Stress 
Analysis, spring meeting, Hotel Statler, 
Los Angeles. 
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Engineers! Scientists! 
UNLIMITED OPPORTUNITIES IN 


Atomic Power 


AT 
Westinghouse 














In a new plant on the outskirts of Pittsburgh, Pa., 
atomic energy will be explored as a source of power 
for transportation and industry. 

Opportunities in this new field are unlimited for: 


MECHANICAL ENGINEERS 


Fluid flow, heat balance, valves, mechanical and hydraulic 
devices and mechanisms, design and application of high 
pressure piping and systems, heat transfer, rotating machin- 
ery, general steam apparatus and steam power systems. 


ELECTRICAL AND CONTROL ENGINEERS 


Development, design and application of control systems 
and apparatus for nuclear plants. This includes servo 
analysis, application of analog computers, functional and 
operational analysis of mechanical and electrical power 
systems and the application of temperature, pressure, flow 
instruments, nuclear instruments, motor controllers, regu- 
lators, control panels and special electrical controls. 


PHYSICISTS 


Basic reactor physics, reactor design and analysis, control 
systems, and experimental testing. 


METALLURGISTS 


To conduct basic research in physical metallurgy, corrosion 
and radiation effects on metals; applied research and devel- 
opment on materials and processes for reactor components 
in the field of vacuum induction melting, ceramics, powder 
metallurgy, welding, metal working and non-destructive 
inspection. 

Openings also exist for Chemical Engineers, Chemists and 


Radio Chemists. SALARIES 


Open. Ample housing available. Benefits include a hospitali- 
zation-insurance program, and graduate study under the 
Westinghouse program at company expense. 





HOW TO APPLY 
United States Citizenship is required! 
Send resume concerning your experience and education to: 
Mr. C. F. Stewart, Atomic Power Division, 


Westinghouse Electric Corporation 
P.O. Box 1468, Pittsburgh 30, Pa. 























oROSSING 


S ANGE 


and when — that message is 


= = ™ 
zs 
clicked out on the teletypes of Western 
3 Europe’s radar network, New Yorkers, 
and indeed all America, had better batten down their hatches. 
It may well be that that pregnant message will signalise the out- 
break of World War III. For those who are not airmen, Angels 
50 Plus is R.A.F. lingo for altitude over 50,000 ft. Jumbo could 
mean carrying the Big Bomb, Atomic or Hydrogen. It is a laconic 
message, but then the R.A.F. is given to understatement. 
At that precise moment Javelins will be in the air, fair weather 
or foul, able to fly and fight higher, faster and more destructively 
than any other fighting aircraft has ever done in history. The 
Javelin is not a Sunday flier. No other aircraft in the world equals 


it in fire power and in that all-important radar. It carries two 


GLOSTER AIRCRAFT CO. LTD., GLOUCESTER, ENGLAND 


Member of 


aes 
me 50 PLUS. JUNE 


men-—one to fly the machine and the other to work the infinitely 
complicated radar gear. No one man can do both jobs. 

All that can be said within the bounds of Security is that when 
the time comes, there will be Javelins in the air ready for opera- 
tional duty within minutes of that ominous tickertape alarm. 
Take a look at your map. It is not very far from the Rhine to 
London, hence the importance of the all-weather Javelin. 


Gloster Javelin 


and World 


the Hawker Siddeley Group Pioneer . Leader in Aviation 
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NEW AVIATION 
PRODUCTS 











CONVERSION KIT sells for $3,000. 


Wheel-Brake Kit Updates 
Lodestar Landing Gear 


Modification kit to convert Goodvear 
wheels and single-disk three-spot brakes, 
used on Convair 340, for installation 
on all Lockheed Lodestars has been 
approved by Civil Aeronautics Admin 
istration. ; 

Special parts modify the wheels to 
take standard 15.00 x 16 tires and to 
permit attachment of brake assemblies 
to Lodestar torque plates. The new 
installation is said to be capable of 
more than doubling the available en 
ergy capacity of old-type Lodestar 
brakes. 

Complete conversion kit includes 
new wheels, brakes, special parts, all 
necessary AN hardware and _ installa 
tion drawings, but not tires and tubes 
Cost: $3,000. 

Aircraft Engineering Division, Lear 
Inc., Santa Monica, Calif. 


Missile Heating Element 
Is Sprayed on Like Paint 


Guided missiles and aircraft can be 
given protective heating elements by 
spraying on an inorganic film whose 
watt density can be engineered to 
40 w. sq.in. for voltages from 6 v. to 
220 v. 

The element’s temperature resistance 
coefficient is such that it provides a 
celerated heat rise, vet needs no ther 
mostat in many applications 

This is how it is applied 
e An inorganic insulation of .003 to 
.010 in. is applied to the metal surface, 
depending upon dielectric requirements 
e An inorganic ceramic-type material is 
sprayed onto the base insulation. El 
ment thickness can be varied from .010 
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through production line... 
SMITH-MORRIS all the way 


Retractable 
AIR INTAKE 
SCREEN 


Specifically designed and 
manufactured for axial flow 
compressor gas turbines... 
Hydraulic actuation system 
contained within the screen 
housing . . . Strict adherence 
to AN standards and aircraft 
quality throughout. 





MITH-MORRIS corporation 


PRECISION AIRCRAFT COMPONENTS 
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2 P nd Annual Aviation Week 


MARCH 14, 1955 


“Inventory of Airpower”™ Edition 


will cover vital aviation subjects on global scale 


AVIATION WEEK’S 22nd ANNUAL “INVENTORY OF AIRPOWER” EDITION —“Airpower in the 


Age of Peril” — covering every phase of U.S. civil and military aviation, and providing the latest 


information on foreign airpower, will be published March 14, 1955. Featuring the complete story 


of the transition from the Korean crisis buildup to the solid industrial and airpower base necessary 


to meet the requirements of U.S. Policy over the long pull, this important issue will hold signifi- 


cant and lasting interest throughout the aviation world. 


Aviation management men, engineers, military and 
government officials will read, refer to and depend 
upon “Airpower in the Age of Peril.” Only in this 
edition will be found full information on fiscal 1956 
federal aviation budgets, new procurement and financ- 
ing regulations . . . ground rules that will guide Air 
Force and Navy policy in doing business with the 
aviation industry over the next two years, as well as 
latest reports from AVIATION WEEK correspond- 
ents in every part of the world on significant develop- 
ments abroad. 

Reference tables especially designed for “Airpower 
in the Age of Peril” will give new, revised specifica- 
tions on U.S. and foreign aircraft, missiles, and 
engines. Special reports will cover the expansion of 
the guided missiles industry, the conversion of do- 





mestic and international airlines trom piston to gas 
turbine powered equipment (including full statistical 
coverage of all U.S. and foreign airline operations), 
the expanding role of equipment and component man- 
ufacturers in the weapons system development and 
production cycle, and avionics in military and civil 
aviation. This storehouse of vitally needed aviation 
nformation will be used constantly wherever aviation 


business is transacted. 


This extremely great usefulness to the aviation industry 
gives “Airpower in the Age of Peril” prime impor- 
tance as an advertising medium. Aviation companies 
and their suppliers will find the long-lasting selling 
power of this significant AVIATION WEEK issue 
unmatched in aviation publishing today. 


W a F K A McGRAW-HILL PUBLICATION @ 


National Bonk Bidg. Detroit 26, Mich., 856 Penobscot Bidg., London E. C. 4, England, 95 Farringdon Street. Los Angeles 17, Callf., 1111 Wilshire Blvd. 
Pittsburgh 22, Pa., 738-9 Oliver Bidg. Philadelphia 3, Pa., 17th and Sansom Streets. San Francisco 4, Calif., 68 Post Street. $t. Lovis 8, Mo., Continental Bidg. 














to .025 in., depending upon specified 

resistance. 

e Top insulation is applied. 
Therm-O-Lab Corp., 6940 Farmdale 

Ave., North Hollywood, Calif. 





A-40208-2 will carry 75-150-Ib. load. 


Telescoping Slides Aid 
Equipment Accessibility 


Two sizes of heavy-duty telescoping 
steel slides, useful for storage of equip- 
ment in aircraft where material must 
be moved from “in-use” to “storage” 
positions, are made of close-tolerance 
stampings designed to replace extruded 
tvpes. 

e Universal A-40346-2 is the larger unit, 
24 in. long with an 18-in. telescoping 
travel, and capable of supporting 150 
250-Ib. load when extended. 

e Universal A-40208-2 operates from a 
spring-action trigger and can carry a 
75-150-Ib. load extended. 





HERE Is Your 
CHANCE 


‘ to establish a 
future in a young and 
fast-growing industry 
with a live wire 
progressive company. 
Send complete resume 
to: 


EMPLOYMENT 
MANAGER 








A-40346-2 can support 150-250 Ib. load. 


Universal Metal Products, Inc., Al- 
hambra, Calif. 


Large Magnesium Plates 
Ready for Plane Tooling 


Low-cost rolled magnesium plate is 
now available from one-quarter to three- 
inch thicknesses and sizes up to 6 ft. 
wide by 24 ft. long for aircraft tooling 
and product manufacture. Prices are 
said to be below those of other com- 
monly used tooling materials. 

Some of the uses suggested for the 
magnesium plate: checking fixtures, 
bases and gages; assembly and locating 
jigs, fixtures and bases; adhesive bond- 
ing fixtures and vibration test fixtures. 
Other applications include contour 
boards, stretch form blocks, alkaline-re- 
sistant bases for master plasters, molds 
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* CHIEF OF TEST FLIGHT 





with E Xperience... 


for fibrous glass and plastic parts and 
bases for plastic stretch blocks. 

The manufacturer's new rolling and 
extrusion process facilities at Madison, 
Ill., having a total metal casting ca- 
pacity of almost 7 million tons monthly, 
have made it possible to bring down 
prices, the company reports. 

Dow Chemical Co., Magnesium 


Dept., Midland, Mich. 


Small Blower Will Cool 
Aircraft Electronic Gear 


A new blower weighing 20 oz. is 
available for cooling airborne electronic 
equipment. The unit has a 3-in. tun- 
nel and is rated at 70 cfm. at 1 in. of 
water static pressure. 

Designed to meet all applicable mili 
tary environment specs, the unit oper- 
ates directly from a 115-v. 400-cycle 
line in conjunction with a phasing ca- 
pacitor. Measurements: 34-in. side, 
34-in. high and 3-12/32-in. long. 

Servomechanisms, Inc., Components 
Division, 625 Main St., Westbury, N. Y. 


C-W Offers Ultrasonic 
Tools. to Labs, Industry 


A new line of ultrasonic devices use- 
ful in quality control, manufacturing 
and industrial and scientific research has 


a ae 


* EQUIPMENT DESIGN STAFF ENGINEER 


Responsible for all Helicopter 


Equipment Engineering 


Responsible for development, operation and administration of 
all company Flight Testing activities 


@ DYNAMIC ANALYSIS 

@ AERODYNAMICS 

@ TEST (Flight & Structural) 
STRESS 
INSTRUMENTATION 
TECHNICAL WRITING 





* ENGINEERS, Experienced In... . 


© DESIGN 


Power Plant Installation 
Electrical 

Transmission 

Equipment 

Airframes 





Morton, Pa. 





<n melicopier corporalion 


A Philadelphia Suburb 
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heen placed on the market by Ounrtiss- 


large variety of materials. Ultrasonic 
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Item is chemically inert, of corrosion- 











Model R-570 
Linear Actuator 





READ THIS BEFORE BUYING YOUR NEXT ACTUATOR 





— 
Here are three questions to answer before you settle on any one actuator 32 
—whether it be for ailerons, feel system, cowl flaps, or any of a hundred = 28 
other applications: toad —»> 24 


1. Will it materially increase pilot efficiency, safety, comfort? 
2. Is it consistent with airframe design in weight and size? 


3. Will it meet your standard of reliability? 





Our R-570 Linear Actuator answered these questions recently for a 





leading manufacturer of interceptors. In addition, his design posed the 


problem of extremely constricted operating space. The first R-570 was 0 100 200 300 400 $00 600 700 800 
. . . . . LOAD —POUNDS 
produced and delivered inside of two weeks. It may be just what you're Typical performance at 26 volts, D.C. Efficiency 
ki é . . expressed in percentage; horsepower x 10°; 
looking for. If not, we can supply—or design—an actuator that will. amperes x 10°; speed in in./min, 








ANGLGEAR® e« LINEATOR® + TRIM TROL® + ROTORETTE® «+ ROTOLOK ROTORAC® 
a@ 
—<— . DIDDY Op Ma 
COMPLET 
ACCESSORIES CORPORATION on tho Sadun Gin tt Graal 
HILLSIDE 5, NEW JERSEY actuators is contained in our new aviation 


catalog. Send for your copy today. 








been placed on the market by Curtiss- 
Wright Corp. C-W will produce gen- 
erators designed by Dr. Lehfeldt & Co., 
West Germany. 

Of particular interest are these five 
new units: 
e Diatron drill employs an abrasive sus- 
pended in a liquid and distributed over 
the cutting soundhead in a thin film. 
The unit’s transducer emits 25,000 vi- 
brations per second, cutting holes of 
any shape, no matter how intricate, 
C-W says. Upon completion, the sur- 
face requires little or no finishing and 
the unit holds to close tolerances. 
e Parts washer speedily separates grime 
from large or small pieces and is es- 
pecially suited to cleaning jewel bear- 
ings, ball bearings and gears. Parts are 
placed in a container where the ultra- 
sonic vibrations shake the dirt loose 
without affecting the parts, the com- 
pany reports. 
e Laboratory unit consists of an ultra- 
sonic generator having a variety of 
soundheads to permit testing of dif- 
ferent products and is useful in work- 
ing out new techniques or formulas 
with solutions, according to Curtiss- 
Wright. 
e Echoscope is useful in quality control 
work where non-destructive testing is 
desired. The device has a_ mobile 


soundhead which can be used to spot 
parts 


internal cracks in made in a 





large variety of materials. Ultrasonic 
impulses are reflected by the hidden 
flaws and transmitted to a visual cath- 
ode-ray tube indicating the position and 
depth of the defect. 
e Sonometer picks out flaws in metals 
glass, rubber, concrete and other solids 
using a transmitter and a transmitting 
and receiving soundhead. Defects are 
acknowledged by a reduction in ultra- 
sonic volume transmitted to the re- 
ceiver. It can handle items as small and 
fine as wires and also giant forgings, 
says C-W. 
Curtiss-Wright Corp., 
N. J. 


Wood-Ridge, 





ALSO ON THE MARKET 





Static pressure probe rugged enough to 
test jet engine compressors at tempera- 
tures to 400F, is Model SSP-1, designed 
to pass through a one-quarter-inch 
clearance hole. Over a flow-angle of 
65 deg. or higher, for Mach 0.07-0.90, 
the probe will determine time-average 
static pressure accurate to +2% of 
dynamic pressure.—Flow Corp., 283 
Concord Ave., Cambridge, Mass. 


Bellows, said to be of new convolution 
form giving greater strength, longer life 
and increased flexibility, has operating 
temperature range from —94 to 500F. 


ts © 
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Item is chemically inert, of corrosion- 
and heat-resistant du Pont Teflon con- 
struction, has French-type gasket con- 
struction.—Crane Packing Co., Dept. 
AWN, 1800 Cuyler Ave., Chicago 13. 


“T” slot bolt has concave head that 
automatically cleans out the slot as 
the device travels on the work table 
by pushing dirt and chips to center 
of the slot instead of to the sides, 
avoiding jamming or binding. Bolts 
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are precision made to take strain of 
highspeed cutting and milling with 
Carboloy tools.—Standard Parts Co., 


1000 Broadway, Bedford, Ohio. 
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Paes . 
Anyone ae he ‘flows "adore kia : 
knows the vital role played by headsets # me 
communications under all flying conditions, 
Permoflux Dynamic Headphones have been speci 
ment in the ultra-modern Viscount Turboprop air 
Capital Airlines and Trans-Canada Airlines. 


Permoflux Dynamic Headphones can serve you too—as they have s 
the U. S. Armed Forces Air Arms and commercial airlines. 
Direct your inquiries by wire or phone, to: 


Permoflux 


4902 West Grand Avenue e 


West Coast Plant * 
a . 


BErkshire 7-3200 
4101 San Fernando Road * 
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CORPORATION 
Chicago 39, Illinois 


Glendale 4, California 
* Campbell Manufacturing Co., Ltd., Toronto, Canada 


Model HD-200 
Dynamic Headset 






Other Permofiux Aircraft Components 
@ Transistorized intercoms 
@ Magnetic amplifiers 

@ Power supplies 

@ Transformers 
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A year ago Pacific Division hydraulic engineers began 
100 power another development of a new servo valve. Specifica- 
Comparator for checking tions called for zero to thirty gallons of fiuid per 
spool dimensions. minute yet which permitted a force of only 2 pounds 
to move the spool —a requirement in advance of the 
state of the art at that time 






Today Bendix-Pacific engineers have perfected a spool assembly which approaches the perform 
ance requirements. To accomplish this achievement more than 50 variations of spools have been 
designed and tested ...and Bendix has increased their wealth of engineering data on flow control 
characteristics 


When the design goes into production it will require manufacturing within millionths of an inch 
a familiar story to Bendix-Pacific where today precision servo valves are built by the thousands 
with interchangeable linear spool dimensions 








This Company's pioneering achievements in hydraulic engineering and production are responsi- 
today for the leadership which Pacific Division has achieved in the aircraft hydraulics field 








This is the latest Bendix-Pacific High Response 
Servo Valve Model IX. This vaive will deliver ; 
4 GPM at 1500 PSI pressure drop when operating <¢™ Dy, 


at 8 MA differential current 





PACIFIC DIVISION © Bendix Aviation Corporation : 


11600 Sherman Way, North Hollywood, California Good positions are 


. & 
\ sak oe available at all 
~ / 





levels for Hydrau- 
lic Design Engi- 
neers. Contact 
C. Walker, Engi- 
neering Employ- 
ment Manager. 


East Coast Office: Dayton, Ohio Washington, D.C. Canadian Distributors: Export Division: 
475 5th Ave., 1207 Americon Bivd., Suite 803, Aviation Electric, ltd., Bendix International 
N. Y. 17 Dayton 2, Ohio 1701 “"K’’ St., N. W Montreal 9 205 E. 42nd St., N. Y. 17 
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Over 2200 scientists, engi- 
neers, draftsmen, testers and 
other technical personnel in 
the GPE Companies work in 
the fields covered by this chart. 


THE 











The producing companies of General Precision Equipment 
Corporation are engaged in the development, production and 
sale of advanced technological products. These products all 
have a broad common base: 1) they represent precision equip- 
ment in some form; 2) they derive from similar fields of tech- 
nical competence; 3) they save labor, increase productivity, 
or achieve results which cannot be attained with even limited 
use of on-the-spot manpower. 

A general view of the technical capacities of the GPE 
Producing Companies is given in the chart. But the chart 
cannot show the very close interrelation of these capacities 
nor the highly flexible application of facilities, techniques 
and capabilities which exists among these companies. This 
is achieved through GPE’s basic operating policy—Coordi- 
nated Precision Technology. 

GPE Coordinated Precision Technology operates in all 
areas--in research, development and manufacture. The record 
of the GPE Producing Companies in solving advanced tech- 
nological problems and meeting the demand for high speed, 
precision, reliability, light weight and compactness at com- 
petitive prices is the result of this coordination, the constant 
application of the newest and most highly advanced tech- 
niques, and unremitting insistence on highest quality. 

Perhaps the most conspicuous advantage of GPE Coordi- 
nated Precision Technology is that the concept and develop- 
ment of equipment and systems, and of solutions to the 
underlying technical problems, are not restricted by being 
confined to the specialized techniques of a particular field. 
In short, GPE Coordinated Precision Technology permits 
each company to seek the optimum solution for the customer 
by the application of all relevant techniques within the total 
capacities of the entire group. Address inquiries to: 


GENERAL PRECISION EQUIPMENT CORPORATION 


92 GOLD STREET, NEW YORK 38, NEW YORK 


PRODUCING COMPANIES 


Stents pol QD 


INTERNATIONAL PROJECTOR 4. E. McAULEY MFG. CO. 
CORPORATION — BLOOMFIELD, NN. J. CHICAGO 
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ELECTRONICS 
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and LIQUIDS HANDLIGS 


PROFESSIONAL and IND 
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TELEVISION EQUIPMENT 


INSTRUMENTATION 


SERVOS and CONTROLS 


AUTOMATIC COMPUTERS 
and COMPONENTS 


ULTRASONICS 


RADAR and MICROWAVE 


MOTION PICTURE 
and SOUND EQUIPMENT 


OPTICAL DEVICES 
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THE HERTNER ELECTRIC a COMPANY, INC. 
COMPANY-CLEVELAND LITTLE FALLS, N. 4. 
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One of a series telling 
how the producing companies of 
General Precision Equipment Corporation 
are contributing to Americo’s progress 
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CIO Pilot manufacturing, product development and research 


Sot ASKAHIA 
emia compart 


ASKANIA REGULATOR a 
COMPANY - CHICAGO 








ENGINEERS NEEDED 
ON NEW GRUMMAN 


SUPERSONIC 


"GER 


Grumman, one of the most 
stable aircraft companies in 
the industry, needs engineers 
to work on the supersonic 
Tiger and new Cougar II. 
With Grumman, your home 
will be Long Island, the 
playground of New York. 

If you are an experienced 
aircraft engineer, or a recent 
engineering graduate, send 
your resume to Engineering 
Personnel Dept. Interviews 
at Employment Office. 


NEEDED NOW: 


Wing and Fuselage Designers 
Hydraulic Engineers 

Stress Analysts 

Flight Test Engineers 
Vibration & Flutter Engineers 
Aero & Thermodynamicists 


GRUMMAN AIRCRAFT ENGINEERING CORPORATION 
BETHPAGE + LONG ISLAND + NEW YORK 
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CAB Report on Crash That Killed 13 





Storm Area Trap for Braniff DC-3 


THE ACCIDENT 

A Braniff Airways DC-3, N 61451, 
crashed in a farm field approximately 16 
miles south of the airport at Mason City, 
Iowa, at 1703,’ Aug. 22, 1954. Ten of the 
16 passengers aboard were killed and six 
received serious injuries. Of the crew of 
three, the captain and first officer were 
killed, and the stewardess was seriously in- 
jured. The aircraft was demolished by 
ground impact. 


HISTORY OF THE FLIGHT 

Braniff Airways Flight 152 of Aug. 22, 
1954, was a daily scheduled flight between 
Memphis, Tenn., and Minneapolis, Minn.., 
with intermediate stops at Little Rock and 
Fort Smith, Ark.; Muskogee and Tulsa, 
Okla.; Kansas City, Mo.; Des Moines, 
Waterloo and Mason City, Iowa; Austin 
and Rochester, Minn. 

Flight 152 departed Memphis, Tenn., at 
approximately 0835 and the flight to Kan- 
sas City, Mo., including all scheduled stops, 
was routine. The flight departed Kansas 
City at approximately 1422 after a flight 
crew change, consisting of Capt. Wm. 
Pickering, First Officer Wm. Wilde, and 
Hostess B. A. Truly. 

The two segments to Des Moines and 
Waterloo, Iowa, were routine in all re- 
spects. Flight 152 canceled its IFR clear- 
ance before each departnre, proceeding 
VFR to the next scheduled stop. 

Flight 152 was off the ground at Water- 
loo, Iowa, at 1641 with a gross load of 
24,745 Ib., 601 Ib. less than the maximum 
weight allowable. The Waterloo IFR clear- 
ance was also changed to VFR before the 
takeoff. 

Shortly before 1700, Flight 152 was ob- 
served on its usual northwest course, but 
at a lower altitude, about 17 miles south- 
southeast of the Mason City Airport. This 
ground witness observed the Braniff DC-3 
make a left turn over his farm and proceed 
almost directly west toward a light spot in 
a thunderstorm. As Flight 152 headed west 
at an altitude estimated by several eyewit- 
nesses as 400 to 500 feet above the ground, 
it was observed to enter and disappear in 
the thunderstorm approximately 1 mile 
east of where the wreckage was later found. 
The crash occurred approximately 8 miles 
west of where the left turn over the farm 
was made. 

Eleven occupants were killed, a twelfth 
died several days later in a hospital and the 
seven survivors received serious injuries. Fire 
did not occur after impact. 


INVESTIGATION 
The location of the crash is 16 miles 
south of the Mason City, Iowa, Airport, 
the destination of Flight 152. The heading 
‘All times mentioned herein are central 


standard time and are based on the 24-hour 
clock 


of the aircraft at the time of impact was 
290° True. The time of the crash was 
established at 1703 by an impact-stopped 
aircraft clock on the instrument panel. 
Ground marks at the initial impact point 
indicated a level lateral and longitudinal 
attitude, gear and flaps retracted, with con- 
siderable downward or sink velocity. A low 
forward speed was indicated by the short 
distance (448 feet) that the aircraft skipped 
forward after the initial impact. 

The extremely disintegrated condition of 
the bottom of the cabin and center section 
substantiated the level aircraft attitude and 
high sinking velocity. Both wings, outboard 
of the attach angle, were relatively un- 
damaged. The de-icer boots on the leading 
edge of both wings were undamaged and 
both navigation lights at the wing tips were 
intact and in place. The left wing tip was 
distorted downward at an angle of approxi- 
mately 10 deg. and there were compression 
wrinkles on the underside of both wing 
tips adjacent to the tip-to-wing panel attach- 
ment. The support legs of the cabin seats 
incurred compression bends, further sub- 
stantiating the high sinking velocity at 
initial impact. 

No evidence was found to indicate power 
or structural failure, or malfunctioning of 
any aircraft control or component prior to 
impact. Settings and condition of the pro- 
peller blades indicated approximate cruise 
power at impact. All aircraft radio equip- 
ment was bench tested and found to func- 
tion normally. The channel setting of the 
VOR? receiver was 114.9 megacycles which 
is the Mason City VOR frequency. Ex- 
amination determined the course selector 
of the VOR to be 355 deg. which is the 
VOR approach heading for Mason City 
Airport. 

Investigation disclosed that the flight 
crew was thoroughly familiar with the route. 
The captain had flown for Braniff, and a 
predecessor company, regularly over the 
pertinent route for more than 10 years in 
the same type of aircraft involved in this 
accident. The first officer, previous to his 
employment by Braniff, had flown com- 
mercially in the Mason City area. 

Investigation disclosed that company dis- 
patching procedures were complied with 
and the operation of Flight 152 from a dis- 
patching standpoint was entirely normal. 

The course from Waterloo, Iowa, to 
Mason City, Iowa, is on a northwest head- 
ing and the air distance is 63 miles. Ground 
witnesses testified to visual flight rule 
weather conditions to and several miles west 
of where Flight 152 altered course and pro- 
ceeded westward towards a lighter spot in 
the thunderstorm. 

Seven minutes after Flight 152 departed 
Waterloo, Iowa, at 1641 a heavy thunder- 
storm was over the Mason City Airport and 
extending southwest. The Mason City 
Braniff radio operator at this time was un- 


Very high frequency omnirange 
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able to contact Flight 152 and requested 
Braniff Flight 145 (southbound from Min- 
neapolis) and the Waterloo company radio 
to relay Mason City weather to the flight. 
Flight 145 complied with this request and 
received acknowledgment of the message. 
At 1658 direct radio contact between Ma- 
son City company radio and the flight was 
established and at that time the flight ad- 
vised it would hold southeast of Mason 
City due to thunderstorms to the west and 
northwest. 

Approximately 20 persons along the east- 
west line between the left turn and crash 
point (8 miles) were questioned as to their 
observation of the aircraft and weather 
conditions. The consensus of these wit- 
nesses was that a vigorous storm was in the 
area as the aircraft, at an estimated altitude 
above the ground of 400 to 800 feet, flew 
westward over them and disappeared into 
the lighter spot in the center of the storm. 
The nearest witness, 1 mile east of the 
crash, was in heavy rain immediately after 
the aircraft passed overhead. 

Damage from the storm in the vicinity 
of the crash varied considerably. There 
were trees 12 inches in diameter broken off 
18 feet above the ground a mile east of the 
crash. There was evidence of strong winds 
from all directions. A mile west of the 
crash a wooden silo was blown down to 
ward the west and chicken coops twisted 
on their foundations. A mile west-north 
west and a half mile east of the crash, corn 
stalks had been forced to the ground in 
100-foot swirling counterclockwise circles. 
East of this point corn was blown down 
generally toward the east but with an occa 
sional northeast or southeast direction. A 
mile and a half east of the crash five 60-foot- 
high H-shaped power line supports were 
blown down toward the east. The power 
company owning this line stated the poles 
were constructed to withstand a steady wind 
of 85 to 90 mph. 

A pilot of a Beech Bonanza, on a flight 
from the Omaha, Neb., area to Mason City, 
encountered the west edge of the thunder- 
storm at about the same time that Flight 
152 entered from the east. By holding 
southwest of Mason City for a short period 
this aircraft remained VFR and landed 





Airborne Invader 


ADF with a British accent is this Marconi 
unit slated for dual installation in Capital 
Airlines initial order of 40 Viscounts. 
The order is considered a feather in Mar- 
coni’s cap, since it marks the first foreign 
inroad into the U. S. airline avionics field. 
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Outstanding Engines of Both 

Types... Pistop and Turbine... 

Embody Results of Experience 
Dating from 1902 





425 H.P., 290 LBS. 





FOR TURBINE INFORMATION, ADDRESS 


CONTINENTAL AVIATION & ENGINEERING CORPORATION 
12700 KERCHEVAL AVENUE, DETROIT 15, MICHIGAN 


FOR RECIPROCATING ENGINE INFORMATION, ADDRESS 


Out in Fr 
in Helicopter 







New, modern helicopters are finding it in- 
creasingly beneficial to make use of the latest 


Continental developments for power produc- 
tion. Two examples of recently tested engines 
built around Continental power plants are 
shown. One—the Sikorsky XH-39 at left, 
above—employs the CAE Model 220 shaft 
turbine; the other—Cessna's CH-1 at right— 
uses CMC Model FS0470 piston engine. Both 
are unique. 


The XH-39—first helicopter with completely 
retractable landing gear—holds the world's 
record for helicopter altitude (24,500 ft.) and 
in addition, the world’s record for helicopter 
speed (156.005 m.p.h.). The CH-1 features 
simplified design, using one-third fewer gears. 
Location of engine in the nose makes for ease 
of access, promotes efficient cooling, and 
frees the center of gravity behind the cockpit 
for use in disposable load. 


Thus Continental supplies each type of power 
plant to suit the peculiar requirements of two 
widely different modern helicopter design con- 
cepts. Additional power plants engineered 
for their suitability for helicopters will be 
forthcoming from the Continental organiza- 
tion within the near future, and great things 
can be expected. 


MEN WHO LOOK TO THE FUTURE LOOK 
TO THE AIR FORCE RESERVE 
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CONTINENTAL MOTORS CORPORATION — Aircraft Engine Division 
205 MARKET STREET, MUSKEGON, MICHIGAN 
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KEARFOTT 


--- all new 
synchros 


Mechanical 
Stability 


High Accuracy 


Corrosion 
Resistant 


And Low 
in Price 


KEARFOTT COMPONENTS 
INCLUDE: 


Gyros, Servo Motors, Synchros, Servo 
and Magnetic Amplifiers, Tachometer 
Generators, Hermetic Rotary Seals, 
Aircraft Navigational Systems, and 
other high accuracy mechanical, elec- 
trical and electronic components. 


Many opportunities in the above fields 
are open—please write for details today. 
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Stator integrally bonded with housing prevents null 
shifts when rotating or clamping synchro in its mount. 
All materials have similar thermal coefficient of ex- 
pansion for optimum performance over a wide 
temperature range. Case provides positive grounding 
and shielding. 


10 minutes maximum deviation from electrical zero. 


Housings, shafts and ball bearings are stainless steel. 
Laminations are corrosion resistant, nickel-bearing 
steel. Non-metallic materials are fungus inert. 


1.062" Diam. x 1-45/64 long, weight 4 oz. 


Available with leads or terminals, single or double 
ended shafts. 


Type Model Price* 
Transmitter RS9I11-1A $29.50 
Control Transformer RS901-1A 29.00 
Repeater RS921-1A 31.50 
Differential RS941-1A 51.00 
Resolver RS931-1A 44.00 


*Based on 1-25 unit price with leads and standard 
shaft. Quantity prices on request. 
Kearfott Series 900 synchros are dimensionally and 


electrically interchangeable with Kearfott R200 Series 
Size 11.Synchros. Write today for data sheets. 


A SUBSIDIARY OF GENERAL PRECISION EQUIPMENT CORPORATION 


KEARFOTT COMPANY, INC., LITTLE FALLS, N. J. 


Sales and Engineering Offices: 1378 Main Avenue, Clifton, N. J. 
Midwest Office: 188 W. Randolph Street, Chicago, ill. South Central Office: 6115 Denton Drive, Dallas, Texas 
West Coost Office: 253 N. Vinedo Avenue, Pasadena, Calif. 
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without incident at Mason City at 1715. 

There was testimony at the hearing to 
the effect that Capt. Pickering, after check- 
ing the weather and preparing the flight 
plan at Kansas City, remarked that “it 
looked like it was building up to a rough 
trip north of Des Moines.” 

The advisory service of the Waverly, 
Iowa, Air Force radar station (approxi- 
mately 40 miles southeast of the crash) was 
available to Flight 152 at any time after 
the departure from Waterloo, lowa; how- 
ever, no contact with the station was made. 
Procedures to use Air Force radar advisory 
service had been set up by Braniff’s opera- 
tions department some months before and 
were used frequently by Braniff flights. 
Some two hours later, at 1932, Braniff 
Flight 163 westbound contacted Air Force 
Waverly radar and upon being advised of 
thunderstorms in the Ft. Dodge area (ap- 
proximately 60 miles southwest of Mason 
City) reversed its course and returned to 
Woeterloo, Iowa. 

The synoptic weather maps for the morn- 
ing of Aug. 22, 1954, showed a low pres- 
sure center in Canada, a pressure trough 
southward through the Dakotas, Nebraska, 
and New Mexico. There was an occluded 
front in this trough from Canada southward 
to Nebraska with a cold front across north- 
western Kansas and southeastern Colorado. 
A stationary front extended southeastward 
into Missouri and Kentucky with the west 
portion becoming a warm front with north- 
ward movement. At the time of the acci- 
cent the trouch line an’ cold front were 
more than 200 miles west of Mason City. 
The stationary front had been moving 
northward as a warm front and by 1700 
was in the immediate vicinity of Mason 
City, Iowa. 

A heavy thunderstorm area built up 
southwest of Mason City that passed the 
Mason City Airport about 1648 with heavy 
rains and gusty winds up to 48 mph. A 
southern extension of this line of thunder- 
storm development existed south of Mason 
City. It was this storm area that Braniff 
Flight 152 entered. 

The Weather Bureau forecast for en 
route weather issued at Kansas City for 
the period of 1300 of the 22d to 0100 of 
the 23d indicated conditions between Kan- 
sas City and Mason City as follows: 

South portion—scattered clouds at 6,000 
feet, high broken clouds becoming occa- 
sionally broken at 4,000 feet, visibility 5 
miles with light thundershowers. North 
portion—broken clouds 3,000 to 4,000 feet, 
and broken clouds at 10,000 feet, occa- 
sional light rainshowers and widely scattered 
afternoon and evening thundershowers in 
the warm sector. Local turbulence was 
forecast in the vicinity of thunderstorms. 
The terminal forecast applying to Mason 
City for the period 1450 to 1830 - was 
scattered clouds at 600 feet, ceiling 4,000 
overcast, winds south-southeast 12, occa- 
sional light rain showers or thundershowers, 
visibility briefly 1 mile. The company fore- 
cast for Iowa covering the period 1200 to 
2000 was for broken to overcast 1,000 to 
1,500 feet, broken to overcast 6,000. occa- 
sional moderate rainshowers, visibility 1 
mile plus light to moderate turbulence. No 
amendments were issued to either the 
Weather Bureau’s or the company’s Towa 
forecast. 

The Air Force issued severe weather ad- 
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The makers of OK single point 
tools originated the world’s first 

system of inserted tool bits, 

preground, ready to use. 
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OK single point tools sind 0 
forged billets of SAE 1045 carbon steel, 
with their interchangeable ; 7 : 
seal bi al size 20 x 20.x 12”.and weighing 1000 1b. 
ool bits were revolutionary are anche eine seid Ce of 


when introduced to American 
industry 50 years ago. 

. Today they are universally 
used on lathes, shapers, planers 
and boring mills. 














a big 48” Giddings and Lewis 35 hp Hypro 
planer. Two OK shankl@SS flat-nose tools 
with high speed steel tool bits cut an 
80° angle on four sides, making 
a flat pyramid. Chips are 
heavy 1/16” depth, 3/4” 
wide. Feed, 40 ft/m. 





For the second 
operation, the blocks are 
swiveled around and a rugged 
“> intermittent cut is made. Carbide 
could not stand the shock of such 
a powerful impact. When dull, too! bits are 
switched, right to left, doubling to life of the 
bit and continuing production with the 
minimum of downtime. 


OK tools are built for heavy machining. 
Holders are tough forgings. For tool bits, you 







Write for have a choice of high speed steel, cobalt, 
OK Tool Vasco Supreme and carbide. 
Catalogs 
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THE OK TOOL COMPANY, INC., Milford, New Hampshire 
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visories from ‘Tinker AFB, Okla. These 
advisories are transmitted on an Air Force 
teletype circuit and the Weather Bureau 
forecast centers at Fort Worth, Chicago, 
and Kansas City have a drop on the circuit. 
On Aug. 22, 1954, the Air Force issued 
two severe weather advisories, pertinent to 
the South Dakota, Nebraska, Minnesota, 
and Iowa area, one at 0930 and one at 
1614, forecasting heavy thunderstorms, 
gusts to 50 knots, isolated hail at various 
altitudes and severe* turbulence in thunder- 
storms. This last advisory forecast a line 
of thunderstorms that would have been 60 
miles west of Mason City by 1700. 

Radar storm detection information is 

‘The AF’s use of severe turbulence cor- 
responds approximately with the Weather 
Bureau's definition for heavy turbulence. 


Benefit from PEER Experience with. 





pleted . . . and paid for. 


You may now benefit, in terms of modest cost and 
rapid production, on the custom-built system or com- 
ponents you require. PEER equipment is built to C.A.A. 
and MIL Standards and is now being used at private, 
commercial and government airports all over the world. 


Some of the matched items in stock, or completely 


designed and quickly available. 


. VHF fixed-tuned receiver 
. VHF transmitter 


. Transmitter and channel selection equipment 


COMPLETE AIR COMMUNICATIONS SYSTEMS 
or ANY INDIVIDUAL COMPONENT 


The completely qualified PEER engineering staff has had 
wide experience, over many years, in the design, manu- 
facture and installation of complete integrated com- 
munications equipment and related components. Their 
experimental and basic design work has long been com- 


. Receiver selecting, muting, and indication equipment 


normally available from the Weather Bu- 
reau at Des Moines but the equipment was 
inoperative for 24 hours before the accident, 
consequently advisories from that source 
were not available for use by Flight 152. 
ANALYSIS 

The flight’s estimated time en route 
Waterloo-Mason City was 23 minutes for 
the 63 mile flight, a ground speed of 164 
mph. At the point where the left turn to 
the west was made, 46 miles, or 17 min- 
utes of the segment had been flown and 
the approximate time of the turn would be 
1658. This is the time that the flight ad- 
vised that it would hold southeast of Mason 
City. It is 8 miles, or 3 minutes, from 
where the turn was made to the crash point, 
making an arrival time of 1701 at the crash 
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int. The small time discrepancy between 
1701 and 1703 can be explained by the 
probable reduced airspeed, due to the 
known turbulence experienced by Flight 
152 in the last 5 minutes of flight. 

From the above it is evident that Flight 
152 did not hold southeast of Mason City 
any appreciable time. Although the air- 
craft’s exact altitude at the time could not 
be accurately determined, several witnesses 
estimated its height as 400 to 500 feet 
above the ground. The reason why the 
flight proceeded into the thunderstorm area 
at this low altitude rather than hold clear 
of the storm can only be conjectured. Un- 
doubtedly the captain had encountered 
many similar appearing storms during his 
years of operation over the route and it is 
quite possible that he entered the lighter 
area between the darker clouds on either 
side in order to get on the back side of the 
storm and subsequently land at Mason 
City. 

At about the time the flight left Water- 
loo the previously reported towering 
cumulus had developed into thunderstorms 
scattered over the state but not forming 
into a true squall line. One of these 
thunderstorm areas formed to the south- 
west of Mason City and moved northeast 
to the Mason City Airport at 1648. Fur- 
ther thunderstorm building progressed 
rapidly at the southwest end of this develop- 
ment with one or more thunderstorm ceils 
reaching the mature heavy rain stage at 
about the time Flight 152 arrived in the 
area of the accident. 

The light area that ground eyewitnesses 
stated Flight 152 flew into can be ac- 
counted for by the lighter color of the rain 
curtain in contrast to the darker clouds 
above and on either side. By the time the 
flight went into the light spot the rain was 
very heavy and a downdraft had been estab- 
lished. 

It is clear that a very strong downdraft 
developed in this rain area. Substantiation 
for the strong, gusty winds is shown by the 
damage done by these winds in the area 
of the accident and some of the gusts may 
have exceeded 80 mph. 

In the initial stage of a downdraft of 
this nature the strong downward component 
continues to the surface and it appears 
probable that Flight 152 penetrated the 








. Regulated-output microphone or line amplifier 

. Automatic transmitter monitor and change-over 
equipment 

. Air-tield light control panel with facsimile monitor 

. Remote contro! equipment 

. Complete communication station console 
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Mobile Control Unit 





PEER, Incorporated 
Benton Harbor, Michigan 


Manufacturers of Precision Electrical Equipment for over 25 years 
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SKYDROL sweeps the fleets! 
New Airline Users Prove World-wide Demand for Skydrol Safety 


It’s more than a trend! Today, U.S. and for 
eign airlines are switching to Skydrol in a 
wholesale, industry-wide move. Here’s why: 


e Skydrol is the only fire-resistant hydrau- 
lic fluid for hydraulic systems and cabin 
supercharger transmissions approved by 


the C.A.A. 

eSkydrol has never been implicated in a 
fire ...in over 3 million flying hours. 
eSkydrol lengthens the life of pumps up 
to 34%, lowers overhaul cost on compo- 
nents as much as 20° 


e@ In supercharger service, Skydrol outlasts 
mineral oil 16 to 1 
SKYDROL: Reg. U.S. Pat. Off 


NORTH AMERICAN AIRCOACH 


AIRWORK* 


AIR ALGERIE* 


e Skydrol won’t corrode metals or alloys, is 
stable at operating temperatures, pressures, 


It costs less than you think—less than a 
single brake fire—to convert your planes 
to Skydrol. For 
information 
phone, write 
or wire Organic 
Chemicals 
Division, 
MONSANTO 
CHEMICAL 
COMPANY, 
Box 478-W, 
St. Louis 1, Mo. 


MONSANTO 


CHEMICALS ~ PLASTICS 


Serving industry ... Which Serves Mankind 


*Soon to use Skydrol 
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AUTOMATION 









OFF SHELF 
DELIVERY! 





CYLINDERS 


%& OIL pressure to 750—AIR to 200 P.S.I. 
% New Compact Design . . . Saves up to 40% Space 
%& Proven Performance . . . with Extra High Safety Factor 


%& Super Cushion Flexible Seals for Air . . . New Self- 
Aligning Adjustable Oil Cushion 


% Hard Chrome Plated Bodies and Piston Rods 


Compare feature by feature—you’ll see why T-] Spacemaker Cylin- 
ders are today’s top choice for streamlined power movement in 
automation! The only cylinder with all the extras as standard. Write 
for bulletin SM-454-2, 
The Tomkins-Johnson 

Co., Jackson, Mich. OMKINS-JOHNSON 
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storm in the initial stage of this downdraft. 
Further contributing to the loss of altitude 
is the possibility of a sudden airspeed loss 
as the aircraft proceeded into the divergent 
winds from the storm center. 

Extensive investigation was conducted 
with regard to possible tornadoes, but it 
can be definitely stated that a fully de- 
veloped tornado reaching to the ground did 
not occur. There is insufficient evidence to 
state whether a vortex aloft occurred. With 
regard to this storm, had the radar set at 
Des Moines been in operation it would not 
have been capable of determining the in- 
tensity of the storm due to the distance 
being beyond its effective range. Radar 
storm detection information could have 
been provided by the Air Force station at 
Waverly (approximately 40 miles from the 
scene of the accident) had the pilot of 
Flight 152 requested such service. 

The Weather Bureau’s forecast for Ma- 
son City, Iowa, did not contain information 
that would properly warn the pilot of con- 
ditions that would be encountered, and this 
is also true of the company forecast. If 
the storm that developed near Mason City 
had been anticipated by the forecaster, a 
severe weather forecast would have been 


required. 


FINDINGS 

On the basis of all available evidence the 
Board finds that: 

1. The flight crew, aircraft, and air car- 
rier were currently certificated for the sub- 
ject flight operation. 

2. According to company records the 
aircraft's load was properly distributed so 
that the center of gravity of the aircraft was 
within approved limits. 

3. There was no evidence of structural 
or power failure or malfunction of controls 
or communications prior to impact. 

4. The dispatching of the flight was nor- 
mal and in accordance with company pro- 
cedures. 

5. The flight advised that it would hold 
southeast of Mason City. 

6. The flight was observed to enter and 
disappear in a thunderstorm. 

7. The aircraft crashed in an area where 
severe storm ground damage occurred. 

8. The U. S. Weather Bureau at Kansas 
City received the U. S. Air Force severe 
weather advisories but considered their fore- 
cast in effect at the time to be adequate. 

9. The weather forecast issued by the 
Weather Bureau and Braniff did not indi- 
cate the severity of the storm that was en- 
countered. 


PROBABLE CAUSE 


The Board determines that the probable 
cause of this accident was that the flight 
while endeavoring to traverse a thunder 
storm wrea encountered very heavy rain, 
divergent winds, and strong downdrafts 
that forced the aircraft to the ground. 

By the Civil Aeronautics Board: 

Chan Gurney 
Harmar D. Denny 
Oswald Ryan 

Josh Lee 

Joseph P. Adams 
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The U.S. Navy’s newest jet fighter, the Nort 
Aviation FJ-4 Fury, uses a revolutionary new 
pump in a line-mounted fuel transfer application. Thi 
pump that couldn’t be built—is the first centrifugal 
impeller type pump ever perfected for such use. 


The extremely thin wings of the FJ-4 prevented use of 


submerged fuel pumps in the wing tanks, so Pesco 
engineered the so-called “impossible” pump. A radically 
new Pesco-designed impeller permits the pump to 
overcome long inlet line losses and deliver a full flow of 
JP-4 fuel up to 45,000 feet altitude. The pump is 
instantly self-repriming should it become unprimed 
during manuevers. 

Designed for a 1200 hour overhaul cycle, this motor- 
driven pump is powered by a Pesco-built DC 
Electric Motor. Precise and powerful, it weighs only 7.4 
pounds and its 11” x 5” x 5” envelope fits into a 
close-tolerance fuselage location. 

Three submerged fuel pumps in the fuselage tank are 
other Pesco components of the fuel system which 
supplies the Wright J-65-W4 power plant. 

The “pump that couldn't be built” typifies Pesco’s 
continued success in solving difficult aircraft 
pumping problems. If you have such a problem, take 
advantage of the development facilities, engineering 
experience and greatly increased manufacturing capacity 
of Pesco. Call or write: PESCO, 24700 North 
Miles Road, Bedford, Ohio. 4 






BORG-WARNER 


24700 NORTH MILES ROAD ° 
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oe’ Model 122913-010 Fuel Transfer Pump was specially 


developed by Pesco for FJ-4. Able to pump boiling 
fuel, run “dry” for 15 hours and reprime itself, this 
pump performs a function previously considered 
impossible for a line-mounted aircraft fuel pump. 
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Marquardt photo 


A “hinge” for hot ar 


THE SOLA-FLEX BELLOWS shown above give 
flexibility to a 36 inch hot air line in a 
facility for testing ramjet engines at 
Marquardt Aircraft Company. 
Operating at temperatures up to 650F 
and pressures ranging to 150 psi, the 
Solar-built expansion joint allows both 
angular and lateral movement of the 
piping while conducting huge blasts of 
air. By this means the angle of attack 
can be varied in simulated flight tests 
while the ramjet is held stationary. 
Many Sola-Flex bellows of all sizes 
are today in use in wind tunnels and 
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similar installations. The world’s largest 
expansion joint—28 feet in diameter — 
was built by Solar for a supersonic wind 
tunnel at NACA’s Lewis Laboratory in 
Cleveland. Sola-Flex bellows are another 
example of Solar’s increasingly diversified 
services for the aircraft industry. 


SOLAR ake 


A 


AIRCRAFT COMPANY DES MOINES 


DESIGNERS, DEVELOPERS AND MANUFACTURERS OF METAL ALLOY PRODUCTS 





This is What 
Solar Offers You 
We, Solar specializes in the 


manufacture of precision 

products from alloys and 

special metals for severe serv- 

ice. Solar’s experience since 1927 is 
unduplicated in this field. Solar skills 
and facilities range from research, de- 
sign and development through to mass 


production. Wherever heat, corrosion 
or difficult specifications are prob- 
lems, Solar can help you solve them. 





PLANTS. In San Diego and Des 
Moines (photograph above). A total 
of 1,400,000 sq ft of floor space 
Approximately 5,000 employees 
Annual sales over $65,000,000 


EQUIPMENT. Production equipment 
for all types of metal fabrication 
—forming, machining, welding, braz- 
ing, casting, coating. Extensive lab- 
oratory and testing equipment 
Facilities for development, prototype, 
limited or mass production 


SERVICES. Research, design, devel- 
opment, tooling and production engi- 
neering staffs. Experienced with all 
alloy steels, stainless alloys, super 
alloys, and titanium and its alloys 
Government source inspection and 
Solar quality control meet rigid air- 
craft and commercial standards 


CONTRACT PRODUCTION 


Current orders include aircraft en- 
gine and airframe parts, alloy cast- 
ings, pneumatic ducting, atomic 
energy components. Customers in- 
clude some of the most honored 
names among aircraft and industrial 
companies in the U.S. and Europe. 


SPECIAL PRODUCTS 


Bellows. “Sola-Flex’’® 
bellows and expansion 
joints in many designs 
from % in. up to the 
world’s largest, 28 ft 
in diameter 
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Gas Turbines. Solar “Mars” 50 hp 
engines for auxiliary generator sets, 
ground carts, portable fire pumps; 
Solar “Jupiter” 500 hp engines in 
variable and constant speed models 


Ceramic Coatings. “Solaramic”® 
is the Solar trade mark for a family 
of coatings that protects metals from 
heat, corrosion, galling and abrasion. 


Controls. Complete control systems 
utilizing the new Solar “Microjet”’® 
principle for control of gas turbines, 
jet engines and pneumatic devices. 


pa ae 


7 
FURTHER INFORMATION | 
Your inquiry regarding any Solar | 
product or service will 
receive prompt attention. Address | 
Solar Aircraft Company | 
Department A-71 
San Diego 12, California | 
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CAB’s 2-1 Vote Dims Nonsked’s Hopes 


© Split Board says compliance ruling should precede 
decision on North American N. Y.-Chicago route plea. 


© Josh Lee’s dissent hits at long delays in processing 
route case, but does not support carrier’s application. 


By Craig Lewis 


Attempts by North American Air- 
lines to get a decision in the New York- 
Chicago case ahead of action in its own 
compliance case are an admission that 
the nonscheduled carrier is operating il 
legally, Civil Aeronautics Board finds 

In denying a North American mo 
tion, the Board said that the company’s 
efforts must be “founded on the assump 
tion that it has been operating illegally 
and can be legally required to terminate 
its operations.” 
> Court Action—North American has 
countered with petitions to the Court 
of Appeals to stay the Board’s action 
and review the case. 

The situation centers on the 
of which of two cases—the New York 
Chicago service case or the Twentieth 
Century Air Lines compliance proceed- 
ing—should get priority in the issuance 
of examiner’s reports. Both cases are 
being handled by examiner William F. 
Cusick. North American wants the New 
York-Chicago case decided before the 
compliance proceeding. The Board has 
decided to go ahead with the compli 
ance case. 

CAB members Joseph P. Adams and 
Josh 'ee hold the opinion that the 
New York-Chicago case has been held 
up long enough. 

The New York-Chicago case is a gen 

eral route case in which North Ameri- 
can is an applicant for certification as a 
regular air carrier between the two 
points. The compliance proceeding 
deals with alleged violations of its oper- 
ating authority by North American and 
could result in the irregular carrier being 
put out of business. 
PLee Dissents—The Board decision 
came as a denial of a North American 
petition for reconsideration. Since No- 
vember, the nonsked has been petition- 
ing examiner Cusick and the Board to 
have a report issued on New York- 
Chicago before the compliance report. 
On Jan. 7, the four-member CAB split 
evenly and the petition failed for lack 
of a majority. 

North American filed for reconsider- 
ation, and the Board has turned the 
carrier down by a 2-1 vote, with Lee 
filing a dissent. 


issue 
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It is understood that CAB member 
Adams withdrew from participation in 
the matter, with the result that there 
was a clearcut majority decision. The 
dissenting views were aired in Lee’s 
minority dissent. 
> No Irreparable Damage—The North 
American family has asked the United 
States Court of Appeals to review the 
matter and has also asked for a tem 
porary restraining order to stay the 
effectiveness of the Board’s order. CAB 
has agreed to take no action until the 
hearing on the temporary injunction, 
scheduled to be held this week 

In denying the motion for reconsid 
eration, the Board found that since deci 
sions issued by examiners are not final, 
North American isn’t going to be un 
reparably damaged if the compliance 
report is issued first. 

The majority also found that the ex 
aminer should give priority to the com 
pliance case because 
e The examiner has said that the com 
pliance report is in an advanced stage 
of preparation and “the expeditious 
handling and proper dispatch of the 
Board’s business and the ends of justice 
will best be served” by having the exam 
iner complete the compliance report 
before finishing the certificate case. 

e The record in the compliance case will 
be used in considering North Ameri- 
can’s “fitness” in the certificate case. 

e While the Board wants to complete 
the certificate case promptly, it is also 
important to expedite enforcement pro 
ceedings in order to maintain the effec 
tiveness of enforcement action and the 
Civil Aeronautics Act. 

> North American Views—The individ 
uals and corporations which make up 
the North American group want the 
court to set aside the CAB order, issue 
instructions that the New York-Chicago 
report is to come out first and restrain 
the Board and the examiner from tak 
ing any action until the court reaches a 
decision. 

In support of these requests, the non- 
sked holds that: 

e CAB erred in assigning both cases to 
the same examiner. 

e CAB was wrong in allowing a situa- 
tion where an examiner “was free to 
‘sit on’ one case submitted to him for 


months, i.c. the New York-Chicago 
service case,” while the compliance case 
was developed. 
e CAB should have taken direct action 
to instruct the examiner which case to 
consider first. 

North American holds that the 
Board’s order is erroneous and unlawful 
in purporting to approve these actions 
as lawful. It also says that the CAB 
action was “arbitrary, capricious, unlaw 
ful and in abuse of respondent’s admin- 
istrative discretion” in failing to con- 
sider its duty or the rights of the peti- 
tioners to have the cases disposed of in 
a specified order. 

Ihe brief to the court says that the 
Board made the improper supposition 
that North American had a duty to sub- 
mit the question of priority and that it 
has failed in its duty to expedite certi 
ficate proceedings. 

The Board order is claimed by North 
American to be “predicated and founded 
on a completely erroneous analysis of 
petitioner's contentions,” and to be 
unlawful and void because it was 
adopted “‘with only three members par 
ticipating although no reason is given 
why the fourth member failed to partici- 
pate.” 
> Lee’s Views—CAB member Josh Lee 
opposes the majority action in his dis- 
sent, but he steers clear of North Amer- 
ican. His view is that any delay in the 
processing of the New York-Chicago 
case is contrary to the public interest. 

“I, too, believe it is in the public inter- 
est,”” said Lee, “to process in an orderly 
fashion enforcement proceedings where 
it is necessary to promote and further 
the objectives of the Civil Aeronautics 
Act. But I also believe it is my duty to 
see that new route proceedings involving 
vital questions of public interest are 
processed in an orderly manner as re- 
quired by the statute. Such has not 
been true with respect to the New York- 
Chicago case.” 

Lee observed that the Board has been 
criticized for slowness both in getting 
cases started and in getting them 
handled once they are under way. He 
pointed out that the United Air Lines’ 
restriction case, dealing with UAL’s 
nonstop service between Chicago and 
the Northwest, was deferred more than 
two years ago pending action on the 
New York-Chicago case and is still hang- 
ing fire while that case is unfinished. 
> Delay Concern—Lee reviewed the pro- 
ceedings in the New York-Chicago case, 
finding that two years have gone bv 
since the prehearing conference and 13 
months since hearings closed, and esti- 
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mates that a decision can’t be expected 
before late summer or fall. 

“This question of delay gives me con- 
cern,” he said, “and I propose to take 
advantage of every oh aes 2 opportu- 
nity to correct it. It is in the light of 
these circumstances that I have come 
to the conclusion that any further delay 
in the New York-Chicago case, no mat- 
ter how slight, is contrary to the public 
interest... .” 


AA’s Smith Predicts 
Higher Airline Fares 


Higher airline fares are predicted by 
American Airlines president C. R. Smith 
to offset continuing increases in airline 
costs. He also sees turbojet airliners re- 
placing current types in the early 1960s. 

Smith told the Buffalo, N. Y., cham- 
ber of commerce that the airline indus- 
try has “held the line” on fares for 
20 years, while the average cost of 
services and materials doubled. Econo- 
mies stemming from more efficient air- 
craft and large-scale production were 
viewed by Smith as the principal factors 
in keeping fares down and maintaining 
air transportation as a bargain. 
> Growth Leveling Off—But economies 
will be more difficult to gain, according 
to Smith, with the rate of growth of the 
industry leveling off. Also, some econ- 
omy gains will go into improving service. 

“Looking at the next five years,” said 
Smith, “it seems obvious that there 
must be some upward adjustment in 
fares and charges, some increased reve- 
nue from that source to offset the con- 
tinuing increase in the cost of providing 
the service. 

“But even with these increases, air 

transportation will continue to be one 
of the best bargains in the market place, 
and air transportation will continue to 
be within the economic reach of those 
with modest incomes.” 
P AA’s Jet Requirements—In_review- 
ing the turbojet and turboprop airliner 
situation, Smith said he thinks it is 
doubtful that the turbine-powered aitr- 
plane will have much impact in the 
field of domestic air transportation in 
1956 or 1957. 

Smith said American’s future require- 
ments fall into three general categories: 
eA short and medium-range four-en- 
gine turboprop airplane carrying 50-60 
passengers and cruising at 350-400 mph. 
e A longrange, four-engine turbojet car- 
rying 80-100 passengers and cruising at 
550-600 mph. 
eAn intermediate-size airplane with 
turboprop engines and a cruising speed 
of 450 mph. 

“As of now,” Smith said, “it seems 
sensible to predict that the small turbo- 
prop should be available for service. in 
1958, and the large turbojet within a 
year or two thereafter.” 
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EAL Wins New Round 
In Fight for Colonial 


A finding that Eastern Air Lines no 
longer controls Colonial Airlines and 
that the case should be dismissed is 
recommended in a brief filed by the 
Civil Aeronautics Board Office of Com- 
pliance. National Airlines disagrees and 
wants Eastern found guilty. 

The Compliance Office says: “The 
record does not contain any evidence 
that Eastern has had within its control 
any person who owned stock in Colo- 
nial as of Aug. 31, 1954, or since that 
date.” 

National replies: “Eastern still ille- 
gally controls Colonial. The record 
proves it. Only the names have been 
changed to confuse the issues in this 
case.” 

Just before the briefs were filed, 
Colonial announced it had accepted 
Eastern’s offer for its assets, subject to 
approval of Colonial’s stockholders, 
CAB and the President. Eastern has 
offered one share of stock for two shares 
of Colonial stock. 
> Compliance Findings—The Board in- 
stituted the investigation, and_ the 
Office of Compliance participated in 
the case as an investigative body. Its 
purpose was to determine whether East- 
em had control of Colonial on Aug. 
31, 1954, or at any time after that up 
to the end of hearings and, if so, to 
what extent. The question of what 
action should be taken against Eastern 
also was raised. 

The Compliance Office found that 
of the original 110,524 shares pinned 
within the orbit of Eastern influence 
during the EAL-Colonial acquisition of 
assets case, only 27,755 of these shares 
remained Aug. 31, 1954, and 5,055 Dec. 
23, 1954. 


Lirtea Wore 
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The compliance attorney concludes 
that the examiner should find that: 

e Eastern did not have control over 
Colonial stockholders or management 
on Aug. 31, 1954, or between then and 
the end of the hearing in December. 

e Holdings of persons found to be un- 
der EAL’s sphere of influence by the 
examiner in the acquisition case were 
reduced to 27,755 Aug. 31 and 5,055 
by Dec. 23. 

e No Colonial stockholders hold their 
stock as a result of Eastern’s influence 
or are controlled by the larger airline. 

e EAL did not control Sigmund Janas’ 
Colonial stock on Aug. 31 or between 
then and the end of the hearing. 

e Eastern did not control Colonial on 
Aug. 31, 1954, or between then and 
the end of the hearing. 

e The proceeding should be dismissed. 

National takes a different view and 
asks a finding that Eastern illegally con- 
trols Colonial right now. 
> National’s Arguments—‘“Ihe evidence 
in this case is bulky and difficult to re- 
view due to the number of names in- 
volved and the interlocking relation- 
ships existing among said names,” says 
NAL. “Despite the problems encoun- 
tered and Eastern’s failure to assume its 
burden of proof, the record clearly re- 
establishes Eastern’s guiltv. .. . 

“To cleanse Colonial of Eastern’s in- 
fluence and control is next to impossi- 
ble. The disapproval by the President 
of the United States of the Eastern 
Colonial merger was meaningful. 

“It was decided that a carrier should 
not and cannot, consistently with a 
sound program of law enforcement, be 
permitted to keep the fruits of an 
illegal act. But the apparent position 
of Eastern all along has been that such 
illegal acts can be condoned by approval 
if Eastern cleansed itself of such con- 
trol. This it has not done.” 


Vemuav Paina 


Venezuela Gets New Super Connies 


Here is one of two 59-passenger Lockheed 
Super Constellations delivered to Linea 
Aeropostal Venezolana and now serving on 
the airline’s routes to New York and to 
Rome. LAV was one of 12 airlines receiv- 


ing Super Connies last year—with delivery 
to a different carrier each month. Lockheed 
plans to maintain the same delivery pace 
this year, with planes so far scheduled for 
11 air transport operators. 
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CAB Okays Nonsked 
Miami-Panama Trips 


An agreement between ‘Trans Carib 
bean Airways and Aerovias Interameri 
canas De Panama, S.A. (Avispa) under 
which Trans Caribbean would perform 
flight operations for the Panamanian 
carrier has been approved by Civil Aero 
nautics Board. 

Under terms of the pact, Trans 
Caribbean, a large irregular airline, will 
operate 4 to 20 roundtrips a month 
between Miami and Panama and any 
other flights agreed upon by the two 
companies. Flights are to be operated 
with Trans Caribbean’s DC-4s and 
DC-6s, with the American carrier fur 
nishing all flight crews and paying all 
aircraft operating and maintenance ex 
penses. 
> Stock Offer—Avispa will be responsi 
ble for loading, traffic and sales, ticket 
ing, filing of tariffs, preparation of 
manifests, and immigration and cus 
toms clearance. 

For its services, Trans Caribbean is 
to get $2.50 a mile flown for DC-6s 
ind $1.65 a mile for DC-4s 

In addition, Avispa offered to sell 
‘Trans Caribbean 40% of its authorized 
capital stock for $1,000. The Board 
decided that under its policy of work 
ing toward elimination of substantial 
ownership and effective contro] of 
foreign air carriers by American car 
riers, it must restrict stock provisions 
of the agreement. During the life of 
the agreement, Trans Carribbean and 
its officers, directors and principal stock 
holders must get CAB permission to 
acquire any interest in Avispa 
> Two-Year Approval—Avispa has held 
1 foreign air carrier permit since last 
March, but it has never operated under 
it. The Board has found that the agree 
ment provides Avispa an opportunity 
to get into operation immediately, and 
to offer service until it can gain suf 
ficient experience and acquire enough 
equipment to run its own operation 
In view of this, the agreement has been 
approved for two years. 

Trans Caribbean requires additional 
iuthority to perform the projected 
operations in foreign air transportation 
But the Board has issued an exemption 
in view of the purpose, the short term 
of the agreement and the expense and 
delav involved in getting a certificate 

All aircraft operated in Avispa ser 
ice must bear only Avispa marking 


North Central Gains 


North Central Airlines reports res 
enue passengers increased 30% in 1954, 
airmail 12% and air express 20%. Rev 
enue passenger-miles went up 26% to 
47,456,757 and load factor climbed 
from 41.9 to 43.4. 
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What’s Wrong With Airfreight? 


FTL’s Burwell says air cargo lines need express and 


surface mail contracts plus protection from nonskeds. 


Six mistakes in airfreight policy and a 


variety of cures for air cargo ills have 
been outlined by L. C. Burwell, Jr 
vice president of Flying Tiger Line. 

Burwell said airfreight should be st 
sidized but that “prior to such outright 
subsidy, certain disorders should be cot 
rected and we think that a great part, if 


not all of the subsidy, could be managed 
with no expense to the taxpayer.” He 
spoke before the American Universit 


l'ransportation Institute 


> Policy Errors—A need for help from 
policy makers was seen by the Tiger’ 
official. Reviewing the 10-year develop 
ment cycle of airfreight, he listed six 
errors in current policy 
e Failure to realize that the World Wai 
[I airlift was operated with a cost factor 
f lives rather than of dollars as a gov 
erning force 
e Failure to adequately account for the 
ompetition of surface transportation 
e Basing operational policy on the pet 
onnel and aircraft surpluses of 1945 
ind not taking into account the cost of 
training and replacement 10 years later 
e Failure to allow for wage increase 
wer the 10-year period. 
e Trying to develop freight as a side 
line to passengers and regarding the 
problems and techniques of both to bs 
the same 
e Forecasting the success of airfreight 
to the point of applying all the statutorn 
prohibitions and responsibilities of the 
passenger carrier without all its pre 
requisites and privileges. 

Burwell called for a joint effort of 
perators and rule makers to correct th 
flaws that now are apparent 
> Corrective Measures—In the speech 
1 number of corrective measures wert 
ecommended to give greater federal 
upport to airfreight without indulging 
n direct subsidy 

Burwell asked for expansion of the 
uthoritv of all-cargo airlines to includ 
l] forms of property, including expres 
ind surface mail plus present freight 
loads 

Civil Aeronautics Board should pet 
mit a low rate category for deferre« 
freight that would help correct dir 
tional imbalances in trafhic, said Bu 
well. The all-cargo carriers should have 
the same protection afforded passenger 
lirlines against irregulars that misuse 
their authority by operating scheduled 
service under the guise of charter. 
> Military Help—Three recommenda 
tions were made by the FTL official for 
aid from the military in developing ait 
freight as a necessary defense resource: 
e Routine shipment of military cargo 


oriented to air rather than to surface 
transportation. 
e Shipment of military trafhe on a com 
mon carriage basis rather than by con 
tract. 
e Military guarantee of leases to en 
courage investors—insurance companies 
to buy modern, all-purpose cargo 
planes and lease them to the cargo 
operators 

Burwell estimated that if airlines 
could reduce direct operating cost 
through use of such all-cargo aircraft, 
a fleet of 50 could cut the airfreight rate 
structure by as much as 40% He 
viewed this plan as a solution to the 
problem of obtaining the much-needed 
cargo plane freight operators cannot 
afford because of the limited market and 
subsequent high purchase price of new 
equipment 
> Industry Self-Help—Burwell came up 
with a radical plan for combining in 
dustry-wide freight operations to cut 
costs and raise efficiency 

Under current systems, all airlines 
maintain separate facilities for process 
ing freight and consequently waste a lot 
of money through inefficient use when 
trafic is low. By consolidating opera 
tions into one joint facility, carriers 
would pool their freight and ship it 
through one sub-contractor who could 
handle the total traffic more efficiently. 
Lower costs and lower rates could lead 
to more business. 

Burwell also asked CAB to set up 
1 staff section whose sole responsibility 
would be airfreight, because “until 
some such agency exists, any airfreight 
doomed to appraisal in a 


tive 


matter 1s 
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New Legislation Asks 
Ban on High Antennas 


Radio and television antenna towers 
more than 1,000 ft. high would be 
banned as hazards to air navigation 
under legislation introduced by Rep 
Oren Harris and Rep. Carl Hinshaw, 
both members of the House Interstate 
ind Foreign Commerce Committee. 

Federal Communications Commis- 
sion could license a tower over this 
height only if “due to being shielded 
by existing obstructions or, for other 
reasons, it is not a hazard to air naviga- 
tion.” 

The measure points out that with 
the rapid growth of military and civil 
aviation and the broadcasting indus- 
try, “the navigable air space . . . has 
become a vanishing national resource.” 
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Airwork Leases Slick 
Planes for U.S. Route 


With less than a month to go before 
it is scheduled to start trans-Atlantic air 
cargo service, Airwork Ltd. last week 
found some airplanes. The British com- 
pany signed an agreement with Slick 
Airways for an undisclosed number of 
DC-6A and C-54 transports. 
> Slick Craft, Crews—Slick has filed an 
agreement with Civil Aeronautics Board 
that says the U.S. carrier will provide 
aircraft and crews, with an option allow- 
ing Airwork to supply its own crews on 
30 days’ notice to Slick. Airwork hopes 
to use its own crews as soon as possible 
in order to check them out before the 
carrier takes delivery on its own DC-6As 
from Douglas Aircraft Co. 

Under the law, aircraft of U.S. regis- 
try cannot be operated by pilots who do 
not have U.S. airman certificates. Air- 
work petitioned for and has been granted 
a waiver of certain sections of the Civil 
Air Regulations relating to requirements 
for pilots, navigators and flight engi- 
neers for certificates. 
> Training Burden—CAB is granting 
U.S. certificates, provided the British 
airman has a certificate issued in the 
United Kingdom. Such certificates will 
be valid only in operation of U. S.-regis- 
tered aircraft employed in the service 
authorized by Airwork’s foreign carrier 
permit. 

Such certificates will become effec- 
tive, however, only after the Slick-Air- 
work agreement has been approved by 
CAB or the Board issues a statement to 
the effect that approval is not necessary 

CAB approved the pilot certification 
before deciding on the agreement itself 
in order to release Airwork from the 
burden and expense of training its crews 
to pass U.S. examinations. The Board 
emphasized that it is not prejudging its 
decision on the actual agreement. 


CAB Examiner Backs 


Rival Lines in Hawaii 


Competitive air transportation will 
continue in the Hawaiian Islands if 
recommendations by Civil Aeronautics 
Board examiner Merritt Ruhlen are 
adopted. 

His report recommends that: 
e Trans Pacific Airlines’ temporary cer- 
tificate be renewed for five years, to 
terminate Dec. 31, 1955. 
e Hawaiian Airlines’ certificate be 
amended to include service to Hana, 
Maui and Kamuela. 
e Cockett Airlines and Andrew Flying 
Service be permitted to operate air taxi 
service under the same provisions as 
are applied in the continental United 
States. 

Chief issue in the case is whether 
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Trans Pacific should continue to oper- 
ate as an inter-island airline in competi- 
tion with Hawaiian. TPA started op- 
erations in 1949 and, by 1952, was 
flying 32.33% of the revenue passenger- 
miles in island trafic. When Hawaiian, 
which started operations in 1929, added 
Convair 340s to its DC-3 fleet in 1953, 
TPA’s share slipped. But it has re- 
covered. 

In view of the relatively short dis- 
tances involved, Convairs do not sub- 
stantially increase service on island 
routes as far as safety, comfort and 
speed are concerned, according to the 
report. 

Ruhlen estimates that current total 
mail pay needs for the two airlines will 
be $500,000 more than for a single 
carrier, but he says feeder lines in the 
United States get considerably more 
mail pay for similar service. 

His report says Hawaii presents an 
unusual problem: There is no other 
type of transportation available to com- 
pete with air service. “In Hawaii you 
use the airline or you don’t travel.” 
Under these circumstances, the exam- 
iner believes that “some subsidy is jus- 
tified to prevent a complete monopoly 
of all transportation facilities between 
the Hawaiian Islands.” 





Fast Factfinder 


American Airlines’ ticket agents now can 
give its patrons flight information only 
moments after a query is asked. A hitherto 
unused portion of AA’s electronic Reser- 
visor computer and calculator, hooked up 
to this agent’s set, does the job. The air- 
line feeds flight data into the Reservisor’s 
magnetic “memory” drum. An agent has 
only to key her set to the flight in ques- 
tion, then press twin buttons. The Reser- 
visor flashes the answer back to the set. 
The airline has 127 of the counter sets 
in its reservations and ticket offices through- 
out the New York metropolitan area. As 
the carrier extends use of the Reservisor au- 
tomatic reservations controller around the 
country, it will tie the new flight informa- 
tion device into it. 


Charter Market 


@ IMATA $s survey 
need for air exchange. 


shows 


® Association says traffic 
would increase 100%. 


There is a large potential market for 
air charter services in the U. S., ac- 
cording to a nationwide survey of 
typical charter users by the Independ- 
ent Military Air Transport Assn. 

IMATA says its survey shows that 
establishment of an air exchange, or 
commercial clearing house of some 
sort, would help to increase commercial 
air charter trafic by as much as 100% 
among present users. 

It also would provide an opportunity 
for exploiting potential traffic. 
> Basic Need—In its survey, 
sent detailed questionnaires to 
varying groups—colleges and univer- 
sities, national and regional associa- 
tions and _ industrial organizations. 
Response was received from 36% of 
1,801 organizations polled. 

Of colleges replying, 41.2% had used 
charter services at least once over the 
past two industrial concerns, 
17.7%; associations, 8.6%. 

IMATA savs the basic need for an 
air exchange service, similar to the one 
presently operated by IMATA for the 
military, was revealed in answers to 
questions relating to the difficulty of 
obtaining aircraft for charter. Nearly 
half the colleges and universities using 
charter service in the past have at one 
time or another been unable to locate 
an available plane of the right type 
when wanted. Of industrial concerns, 
13% had similar trouble. 
> High Prices—According to IMATA, 
these were the reasons most often given 
for failure to use charter service: 

@ No aircraft of any sort available. 

e Price too high, especially because of 
ferrying or deadhead charges. 

e Available aircraft not suitable. 

“These are factors,’ says Ramsay D. 
Potts, Jr., IMATA president, “which 
can be largely eliminated through the 
coordinating service of an air exchange. 
It is apparent from our study that the 
charter market demands a wide variety 
of equipment, from single-engine to 
the largest and most modern four- 
engine planes. 

“Moreover, there are fluctuating sea- 
sonal demands and a geographic scat- 
ter of requirements. It would be dif- 
ficult, if not out of the question, for 
even the largest single carriers to meet 
the needs of this market or to develop 
it to its maximum potential.” 
> Supply, Demand—Potts says that by 
bringing together information on avail- 


IMATA 


three 


years; 


AVIATION WEEK, February 7, 1955 











' 
; 
: 
: 
i 












ability of aircraft and aircraft require- 
ments in one coordinating group, de- 
mand and supply can be matched. 
This, he says, would result in improved 
service, elimination of much ferry mile- 
age and waiting time and substantially 
lower costs to the user. 

It also is likely that reductions in 
ferry mileage and attendant costs for 
military charter would occur if one 
single group could be established to 
serve both military and commercial 
charter needs. 
> New Business—One of the most 
significant facts uncovered in the sur 
vey, the IMATA chief says, is that 
“charter business is very largely new 
business for aviation. For example, if 
colleges had to find a substitute for air 
charter, 78% would choose surface 
transportation . . . only 21% would use 
scheduled air transport. . . 

“Industrials and associations would 
use scheduled air transportation to a 
higher degree. However, 11% of the 
industrials would cancel their trip, and 
36% would use surface transportation 
Air charter fills a specialized need, and 
its potential users exceed the number 
of those who already know its advant 


ages.” 


Los Angeles Asks 
Mexico City Service 


United States-Mexico air service took 
another turn when Sen. Thomas H. 
Kuchel asked the State Department to 
press for service between Los Angeles 
and Mexico City by an American car- 
rier. 

In a letter to Thruston B. Morton, 
Assistant Secretary of State, Kuchel 
asked that Los Angeles-Mexico City 
service get priority in negotiations be- 
tween the two governments, reported 
about to reopen. 
> Inconvenience—Kuchel said the U. S 
should make every effort to obtain 
equality of treatment and definite ad- 
herence to the principle of reciprocity 
“Mexico’s refusal to allow an American- 
owned line to operate between Los 
Angeles and Mexico City is not to the 
best interests of our own country... . 
Steps should now be taken respectfully 
to indicate this to our neighbor.” 

Civil Aeronautics Board gave West- 
ern Air Lines a permit in 1946, but 
the route never was operated because 
no agreement was reached with Mexico, 
either on an individual basis or as a 
bilateral. 

“The inequity restricting hundreds 
of thousands of air travelers in the west- 
ern half of the United States deserves 
to be corrected,” said Kuchel, “before 
any speedier or additional service is 
arranged for those portions of this 
country now already enjoying more di- 
rect and less time-consuming connec- 
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tions with Mexico.” Proceedings are 
under way in CAB to certificate a U. S. 
carrier for nonstop New York-Mexico 
City service. 

> Mexican Applicant—In the nonstop 
New York-Mexico City route fight, 
another factor came into focus when 
Aerovias Guest, S. A., renewed its ef- 
forts to get a permit for the service 
Earlier, it was reported that Compania 
Mexicana do Aviacion, S. A., had the 
inside track to represent Mexico in the 
service (AviaTION Weex Jan. 10, p 
91). 

Guest holds a permit to operate be 
tween Miami and Mexico. In 1947, 
the airline applied for a permit for 
New York-Mexico City nonstop service 
after obtaining rights for the service 
from the Mexican government 
> Bilateral Lack—Guest has made at 
tempts to expedite its application, but 
the Board has followed a general policy 
of not considering route applications 
for U. S.-Mexico service because of 
the absence of a bilateral. Guest says 
the Board is now actively processing the 
ipplications of Eastern Air Lines, 
American Airlines and Pan American 
World Airwavs for the nonstop service 

Guest concludes that CAB is ready 
to consider a Mexican airline and 
points out that the Mexican govern 
ment probably will want a Mexican 

wrrier certificated in exchange for an\ 


rights granted a U. S. line. Thus the 
irline suggests that expeditious hear 
ing on its application would be in the 
inteest of early initiation of nonstop 


service, since it allegedly is the Mexican 
irrier with government approval 

Guest savs it has “no concern with 
the issue in the New York-Mexico City 
nonstop case as to which, if anv, of the 
three U. S. carrier participants should 
be granted the right to operate the 
route. Applicant believes, however, that 
the same factors which warranted the 
onsideration of the granting of the 
route to anv United States carrier like- 
wise compel the consideration of the 
sranting of the route to the applicant. 
the Mexican carrier which, since 1947, 
has held the Mexican authority to 
operate the route.” 


Board Approves New 
EAL, Piedmont Routes 


Civil Aeronautics Board has decided 
to supplement service through Ohio by 
certificating Eastern Air Lines from 
Charlotte, N. C., to Detroit and 
Piedmont Aviation from Charleston, 
W. Va., to Columbus. 

Eastern’s route is segment of Route 
6, amended to authorize service between 
Charlotte and Detroit via intermediate 
points Columbus and Toledo, Ohio. 

Piedmont will operate new service 
between Charleston and Columbus via 


intermediate point Parkersburg, W. Va.- 
Marietta, Ohio. 

Lake Central Airlines asked for 
Detroit-Charleston service via Colum- 
bus, Lima and Toledo, but the Board 
decided its application offered insufh- 
cient evidence to warrant certification 
of that route. 

Eastern wanted its new segment to 
terminate at Charleston, rather than 
Charlotte. The Board said that its deci- 
sion to amend Piedmont and Eastern’s 
certificates “is based on our view that 
such action will realize the bulk of the 
public benefits of the services proposed 
by both of these carriers, and at the 
same time will operate to minimize 
Piedmont’s subsidy requirements.” 





CAB ORDERS 


Jan. 20-26 





GRANTED: 

The Postmaster General leave to inter 
vene in the case involving Western Air 
Lines service to Richfield and St. George, 
Utah, and Chadron, Neb 


APPROVED: 

Transfer of certificate of Munz Airways 
to Howard J. Mays 

Intercompany agreements involving Delta 
C&S Air Lines, Braniff Airways and various 
other carriers 


ORDERED: 

Investigation and suspension of certain 
charter rates for DC-3 and C-47 type air 
craft filed by General Airways 

Investigation and suspension of certain 
reduced fares filed by Great Lakes Airlines. 


DENIED: 

California Central Airlines’ petition for 
reconsideration of an earlier CAB decision 
denying an exemption and deferring action 
on requested service to Tijuana, Mexico 


DISMISSED: 

Nassau Aviation Co.’s application for a 
foreign air carrier permit between the 
Bahama Islands and Florida, since the ap 
plication has been withdrawn 





SHORTLINES 





> American Airlines will start a second 
daily nonstop, roundtrip flight between 
Los Angeles and Washington Mar. 1. 
It is scheduled for 8 hr. 20 min. west- 
bound, 6 hr. 50 min. eastbound. 


> United Air Lines has bought $1 mil- 
lion in airborne radio equipment for its 
aircraft. The purchase includes 224 
very high frequency receivers and the 
same number of VHF transmitters . . 
United figures it will serve 5.3-million 
meals and snacks in 1955. 
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BUSINESS 


OPPORTUNITIES 


EQUIPMENT—USED or RESALE 





UNDISPLAYED RATE 


$1.80 a line, minimum 3 lines. To figure 
advance payment count 5 average words 
as a line. 


POSITION WANTED undisplayed advertis- 
ing rate is one-half of above rate, payable 
in advance. 


INFORMATION 
BOX NUMBERS count | line additional in 
undisplayed ads. 
DISCOUNT OF 10% if full payment is made 
in advance for four consecutive insertions 
of undisplayed ads. 





DISPLAYED RATE 
The advertising rate is $18.00 per inch for 
all advertising appearing on other than a 
contract basis. Contract rates quoted on 
request. 
AN ADVERTISING INCH is measured 7% 
inch vertically on one column, 3 columns- 
30 inches to a page. 


NEW ADVERTISEMENTS: Address 330 W. 42 St., N. Y. 36, N. Y. for February 21st issue closing February 10th A.W 
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{EDC test cell, at simulated high-altitude and high-speed conditions. 





Now.. with the unique wind tunnels 
ant] altitude test cells of the U. S., 
Air Force’s huge Arnold Engineer- 
ing Development Center beginning 
operations....there are extremely 
attractive opportunities for engineers 
and scientists who want a role in 
the vital developmental testing in 
the aircraft, missile and propulsion 
fields. As an employe of ARO, Inc., 
operating contractor for the Center, 
you will find a challenging job, ex- 
cellent remuneration and allied be- 
nefits, and a career field with limit- 
less opportunity for advancement 
and achievement. 


ARO, Inc. has immediate openings for 
electrical, mechanical and _ aeronautical 
engineers who have a degree and one to ten 
years experience in . 


. Mechanical and/or electrical design 


. Altitude engine test cell and/or wind 
tunnel test projects 
Design of electrical power distribution 
and related control systems 


Digital and analog computers solving 
difficult mathematical problems. 


Interested persons send a brief resume to 
Lee C. Kelley, Jr., Box 162, Tullahoma, 
Tennessee. 


ALO INE. 


TULLAHOMA 





TENNES SEL 


new aircraft projects 
« RYAN 


IMMEDIATE OPENINGS FOR 


Aerodynamicists 
Research Engineers 
Engineering Designers 
Systems Analysts 
Electronic Engineers 
Dynamics Engineers 


;s to Administrative 
Ey gineer will be held 
in strict confidence 


~- RYAN 


AERONAUTICAL COMPANY 
SAN DIEGO 12, CALIF 











DESIGN 
ENGINEERS 


For design and development work on Aircraft 
Hydraulic Valves. Qualifications desired: B. S. 
Degree in Engineering; at least 8 yrs. Engi- 
neering exp. including 3 yrs. in Hydraulics; 
Ability to work efficiently without close super- 
vision. 

Salary $7,500.-$9,000. 


An exceptional opportunity with a well estab- 
lished concern Send resume to 


AIRCRAFT PRODUCTS CO. 
Bridgeport, Pa. 











Sales Representative —Industrial 


Old established large Eastern Engineering 
Firm specializing in aircraft components 
and assemblies requires a representative 
with good contacts to solicit contracts. 
Excellent opportunity for a good producer. 
Reply in detail stating full particulars. 


RW-5197, Aviation Week 
330 W. 42 St., New York 36, N. Y 
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GOODYEAR AIRCRAFT 


Forceful, creative thinking by top-flight 
engineers is the key to Goodyear’s 
progressive research and development 
programs. 
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Experienced engineers . . . men with 
ability and imagination . . . do top work 
for Goodyear. Positions are open to 
qualified physicists and electronic, 
electrical, and mechanical engineers for 
research, design, development, and 
product engineering in these fields: 


Electro-mechanical Pulse Techniques 
Microwave Weapons Systems 
Servomechanisms Antenna Design 
Electronic Packaging Miniaturization 


Send a résumé of your qualifications or 
request application— 





C. G. Jones, Salary Personnel Department 


GOODYEAR AIRCRAFT 
CORPORATION 


1210 Massillon Road Akron 15, Ohio 
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FLIGHT 
TEST 
ENGINEERS 


immediate openings for: 


SENIOR FLIGHT TEST ENGINEER (Analyst) 


Aeronautical Engineering degree with a minimum of 5 years ex- 
perience in: 


Flight test and aerodynamic analysis. 
Aircraft stability and performance. 
Dynamic systems analysis. 


FLIGHT TEST ENGINEER (Analyst) 


A.E. or M.E. degree with 3 years experience in a major aircraft 
company as a flight test data analyst or aerodynamicist. Must be 
familiar with power plant and airframe performance reduction 
methods and be able to use aerodynamic, thermodynamic and 
mathematical theory in the solution of flight test and data reduc- 
tion problems. 


See page 43 in this issue for other positions. 
All replies confidential. 


Write Dept. AW-2-7 


LOCKHEED AIRCRAFT CORPORATION 


7612 Peachtree St., N. E. Atlanta, Georgia 











CALLING CARD FOR 
A BRILLIANT FUTURE... 





Bendix Missile Section is a major contractor in the U.S. Navy’s guided 
missile program --a part of the “new look” in our defense plan. Our 
expanding program has many opportunities for senior engineering 
personnel: Electronics Engineers, Dynamicists, Servo- Analysts, Stress 
Analysts, Project Coordinators, and Designers. Take time now to look 


into the opportunities which Bendix can offer you. Write Employment 
Dept. M, 401 Bendix Drive, South Bend, Indiana. 



































TUNNEL 
RESEARCH 


Aan excellent opportunity exists 
for recent graduates with oan 
Aeronautical Engineering option 
or degree to enter the field of 
large scale, high speed wind tun- 
nel operation. After a short 
period of informal training, the 
graduate would receive the as- 
signment of assistant project 
leader. In this post he would as- 
sist in the planning of test pro- 
erams and instrumentation re- 
quirements for model tests and 
alr flow calibrations. Actual ex- 
perience will also be gained in 
the supervision of data reduc- 
tion, analysis, and report prepa- 
ration. 
Additional information 
concerning the position 
cribed above and 
others is available upon 


DRATORY, INC. CG) ; 


P BUFFALO 21,NEW yYorK 


REWARDING 
NEW CAREER 
OPPORTUNITIES 


Already a leader in the field, we are now plan- 
ning to expand still further our line of jet air- 
craft equipment—starters, fuel controls, pumps, 
air conditioning units, etc. As a result, several 
fine openings have become available for 


DESIGNERS 


—to create and prove new design approaches 
for jet accessories. Require college degree and 
minimum of three years’ experience on small 
mechanical, pneumatic, hydraulic or similor 
equipment. 


METALLURGISTS 


—with college degree and minimum three 
years’ experience with a variety of metals and 
alloys. Excellent opportunity to use your com- 
plete educational background working with the 
very newest materials. 


VIBRATION ENGINEERS 


—with college degree and two to three years’ 
experience involving the vibration problems of 
moving parts. Your associates will be engineers 
who are nationally recognized as leaders in 
this field. A truly unusual opportunity to build 
your coreer. 











Positions offer excellent salaries and fine 
po a conditions in our modern plant located 
only 15 miles from both Hartford, Conn., and 
Springfield, Mass. We help you to locate a 
home and to pay moving expenses. 


Please send complete resume 
in confidence to Mr. A. J. Fehiber at 
Hamilton Standard Division 
UNITED AIRCRAFT CORP. 
25 Bradley Field Rd. 
Windsor Locks, Conn. 
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Your future's on the tise when, you're an 
aval sine 


ENGINEERS 












THAT CESSNA AIRCRAFT 
COMPANY NOW HAS 





Oars TRAINER 
& WELO PROS 


UNDER EO ANCE 





O REMIGOPTERS 


NOW BEING TESTED IN FLIGHT 


+. —. . 
© A 6-BNCGINE 
EUSINESS 


IN THE PROTOTYPE STAGE 


AND MANY OTHER INTEREST- 
ING PROJECT: S' IN THE WORKS’ 


' 
M1, al POSITIONS IN: 
i 


treat! 
eeeben ~ 
Specialize in: Radar . . . Analog Computers . . . Digital 


Twis 1 is YOUR Computers ... Servo Mechanisms... Shock & Vibration 
TTY TO .. . Circuitry .. . Heat Transfer . . . Remote Controls... 


Sub-Miniaturization ... Automatic Flight ... Design for 
Automation. . 


FIRE CONTROL 
PRECISION NAVIGATION 
COMMUNICATIONS 


SYSTEMS, ANALYSIS, DEVELOPMENT or 
DESIGN ENGINEERING 


Ped pater 


. Transistorization. 





You should have 4 or more years’ professional experience 
and a degree in electrical or mechanical engineering, or 


WITH A GROWING | 
COMPANY physics. 











wn 7 In these positions at RCA, there’s a real engineering challenge. 
MS You'll enjoy professional status . . . recognition for accom- 

Cessna offers competitive salaries; ; . PERG 4 

job stability; flying club; and the plishment . . . unexcelled facilities . . . engineering graduate 

convenience of living within 15 min- study with company-paid tuition ... plus many company- 

utes of work in a friendly city. BUT, ; . : i 

EVEN MORE IMPORTANT paid benefits. Pleasant suburban and country living. Relo- 

Cessna offers fertile soil for new cation assistance available. 

ideas, individual recognition and 

maximum opportunities in both civil 


and military aviation. You are not 
just a cog in a machine. 





4 WRITE: 
© Cessna Aircraft Company 
= Dept. AWP-3, Wichita, Kansas 





Look into the RCA career that’s waiting for you! Send 
a complete resume of education and experience to: 


Mr. John R. Weld, Employment Manager 
Dept. B-2B, Radio Corporation of America 
Camden 2, New Jersey 








a seats te; shed and qvolifications, : 


RADIO CORPORATION OF AMERICA 
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WIND TUNNEL 
DATA ANALYST 


We have a position ‘available for an engineer, man 
or woman, who is qualified to assume responsibility for 
planning, organizing and directing all wind tunnel data 
computing activities for Chance Vought’s new 7 x 10 
foot low speed wind tunnel. 


Applicants must have an Aeronautical Engineering 
Degree (or equivalent experience) and at least two years 
of wind tunnel computations experience. 


Company benefits include graduate study program, 
relocation allowance, group insurance, paid vacations 
and holidays, and a retirement plan. 


To arrange for a personal interview, submit resumé to: 


ENGINEERING PERSONNEL SECTION 


CHANCE VOUGHT AIRCRAFT 


INCORPORATED 


9 Li 
CHANCE 
P. O. Box 5907 ZFS: = Dallas, Texas 





CHIEF PILOT 
WANTED: 


Eastern corporation, operating a Lockheed 
Lodestar and a light twin engine aircratt, 
desires applications from qualified pilots 
who have the following minimum qualifi- 
cations: 
Age: 38 or less. 
U. S. Citizen. 
Total Time: 7,000 hours or more, of which 
4,000 hours must be multi-engine as Cap- 
tain or Plane C der in destar-type 
or better. Current Airline Transport Rating 
in Lodestar or DC-3. 
Applicant must possess an excellent back- 
— and knowledge of maintenance on 
is general type of equipment. 
Applications must contain complete resume 
of experience, previous employment, date 
of availability, and starting salary. 





P-5174, Aviation Week 
330 W. 42 St., New York 36, N. Y. 




















Creative Cngineets 


Opportunities at Thieblot Aircraft 


> RESEARCH and DEVELOPMENT in Design of Aircraft, 
Systems and equipment including Prototype Produc- 
tion. 


> REAL OPPORTUNITY in a progressive expanding organ- 
ization which has grown in 4 years to number 280 
employees. Generous benefits include group hospi- 
talization and insurance plan, sick leave, 2 weeks 
vacation—Christmas bonus, etc. 


e PLEASANT LIVING in the suburban Washington, D. C. 
community of Bethesda, Maryland. Readily available 
housing and a fine school system. Advanced study 
program in 5 leading universities. 


Thieblot Aircraft has career oppor- project stress engineers 
tunities available for qualified aerodynamicists 

men in the higher levels of engi- stress analysts design engineers 
neering. layout engineers draftsmen 


In addition, we would be interested in hearing from any other engineers who 
feel they would like to participate in our future growth program. 





ENGINEERS 
FOR HELICOPTER DEVELOPMENT WORK 


On Long Island North Shore 
Uncrowded, Ideal Living Conditions. 


DESIGN ENGINEERS 
with degree and at least five 
years experience, preferably in me- 
chanical design. 
STRUCTURES ENGINEER 
with degree and at least five 


years experience in aircraft stress an- 
alysis, preferably in the helicopter field. 


Send resume to: Personnel Manager 


GYRODYNE COMPANY OF AMERICA, INC. 


St. James, Long Island, New York 











Reasonable relocation and interview expenses 
to qualified applicants. 


White ; 


MR. R. G. MARTIN 


THIEBLOT AIRCRAFT CO., INC. 
4926 HAMPDEN LANE 
WASHINGTON 14, D. C. 
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AVIATION 
SALES MANAGER 


Ohio manufacturer of aircraft ac- 
cessories offers excellent position 
for man with successful experience 
in sales supervision. Must be ac- 
quainted with purchasing and 
engineering personnel of al! major 
airframe and engine companies. 
Knowledge of hydraulic and pneu- 
matic cylinder and valve field 
essential. Salary open. 

Forward complete resume with in- 
quiry. All information held confi- 
dential. 


P-5425, Aviat 


520 N. Michigan Ave 














SKILLED 


PILOTS 


AVAILABLE 
No Fee to Employers 
PILOTS EMPLOYMENT AGENCY 


Teterboro (N. J.) Airport 
Hasbrouck Heights - 8-109! 
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Priced For Quick Sale 
LOCKHEED 
EXECUTIVE TRANSPORT 


Custom conversion completely equipped 
and available for immediate service. 
Excellent radio which includes Bendix 
TA-18B 180 channel VHF, Bendix MN. 
85D and ARC-15C navigation receivers. 
Special equipment includes Lear L-5 
autopilot with approach coupler. Sales 
price of $120,000.00 includes two spare 
zero time engines and spare parts. 
Available for demonstration to interested 
principals. Write or phone. 


ATLANTIC AVIATION CORP. 
Teterboro Airport 
Teterboro, N. J. 

Tel: Hasbrouck Heights 8-1740 








TWIN BEECHCRAFT 


1,000-hr. insp., new license, new Zero 
Time, P&W 985 engines, 19 carbs. Over- 
head inst. panel. Cockpit and cabin sound- 
proofed, 5-seat cabin configuration, drag 
link strut modification, new slide tubes 
main gear, new tail wheel assembly, ARC- 
Omni, ARC-VHF rec., Bendix ADF 3 ARC 
VHF T-11B trans., 1 RCA VHF trans., mar- 
ker beacon, cabin amplifier. Ship painted 
blue with red stripe. 


John W. Rollins & Assoc. 
Moore Bidg. Rehoboth, Delaware 








FOR SALE 
$150,000 ACQ. cost new AIRCRAFT, 
TOOLING & PRODUCTION EQUIP. 


HI-SHEAR anchor Bushings, Riveting Tools: AERO 

AIRCRAFT, & ZEPHYR TOOLS. Riveting Dies, 

Punches, Rams, Locating Pins, Squeezer Sets, & Coin 

Dimpling Tools. VLIER Fixture Keys. Jig Parts. 
Priced at a fraction of cost, complete lists avoil 

Tool Design & Equipment Co. 

225 Lafayette St.. N. Y. 12, CAnal 6-6753 
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MASSILLON ROAD 


GOODYEAR AIRCRAFT CORPORATION 
NEEDS 


HELICOPTER ENGINEERS 


Men with at least five years engineering experience 
in the various branches of the rotary wing field are 
needed at once for expansion of a helicopter develop- 
ment program now underway. 


Outstanding opportunities for qualified men. 


Send Your Resume or Request Application to 


C. G. JONES, MANAGER 
SALARY PERSONNEL DEPARTMENT 


GOODYEAR AIRCRAFT CORPORATION 


AKRON 15, OHIO 








67,200 Sq. Ft. 


Sale or long-term lease 


New building 240 x 280, suitable for gen- 
eral or specialized manufacturing. 22-foot 
ceilings, 80-foot spans. Occupies large 
tract on Mercer Airport, West Trenton, 
N. J. 
For information write: 
W. D. VALENTE 


P. O. Box 28, Bristol, Pa., 
or phone Bristol 8-3361, Ext. 541 











FOR SALE OR LEASE 


1—BEECHCRAFT DI8S. Zero time engines 
and props, 1000 hour check, auto pilot, 
electric retractable flight step, new 
paint job, new interior and excellent 
radio equipment. Best buy in the 
country. 


1—1954 E BONANZA DEMONSTRATOR 
with 225 engine. Priced for quick sale. 


1—1952 (LATE) C BONANZA, loaded with 
equipment. TT airframe and engine 
775. Zero time SMOH. No reasonable 
offer refused. 


GEORGE H. BAILEY CO. 
FORT WAYNE, IND. 











WANTED AIRCRAFT MATERIAL 


Also Raw Stock, 
Stainless, Aluminum, Steel, Brass 


Send lists for cash offer to: 


COLLINS ENGINEERING COMPANY 
9050 Washington Bivd., Culver City, Calif. 








AIRPLANES WANTED 
Need 50 Bonanzas, Navions, 180’s, 190’s, 
170’s, Aero Commanders, Twin Navions, 

Twin Beeches, etc. 
Will Buy Dealers’ Stocks New or Used 


Vest Aircraft Co.'s  Skyranch 


BOX 5306, DENVER 17, 
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SPARKPLUGS WANTED 


Surplus or used al 


Highest 
ices paid for R.B. Shaws SAS} vs, oe. 
oon o°R, 25, zi782. + RP 
Cs 48; .2 x’ isan meal a: 
OR; Rea: "Koide nh N. 61382, 
638", 648. 


RADIO & ELECTRONICS SURPLUS 











13933-9 Brush St. Detroit 3, Mich. 











REPLIES (Bow No.): Address to office nearest you 
NEW YORK: 330 W. 42nd 8t. (36) 
CHICAGO: 520 N. Michigan Ave. (11) 
SAN FRANCISCO: 68 Post St. (4) 
LOS ANGELES: 1111 Wiishire Bivd. 


POSITION VACANT 


AMBITIOUS AIRCRAFT Engine Mechanics 
wanted 1. If you live in the Los Angeles 
area. 2. Are an experienced top-notch aircraft 
engine overhaul professional. 3. Like the idea 
of going to work for a small approved air 
agency which is beginning to go places. 4. Want 
better pay and opportunities for advancement 
commensurate with your ability to perform 
. call Mr Coale PL Ymouth 4-3144 


(17) 








SELLING OPPORTUNITY OFFERED 


MANUFACTURER'S REPRESENTATIVE ex- 

perienced in sales and engineering wanted to 
sell to the electronic and aircraft fleld. Ex 
tended Chicago area. Small nationally known 
Mid-west company Write giving experience, 
references and resume RW-5261, Aviation 
Week. 


POSITIONS WANTED 


PILOT FOUR engine, multi-engine time total- 


ling 7000 hrs, With scheduled airline 5 yrs. 
Atlantic, Pacific experience ATR, age 30. PW- 
5338, Aviation Week, 1111 Wilshire Blvd., Los 
Angeles, Calif. 
EX NAVY Patrol Plane Commander and non- 

sched. capt. desires stable corporation posi- 
tion. 6385 total hours, ATR C-46, PBY (Land 
and Sea), multi and single land an sea, flight 
instructor, extensive time in twin beech and 


bonanzas, qualified in other similar aircraft. 
Resume on request. PW-5408, Aviation Week. 


PERMANENT PILOT, 

operations manager position, 
in New England area. Age 38. Married. Two 
children, Single and multi engine, land and sea, 
instructor, instrument and helicopter. Former 
private and commercial flight examiner, radio- 
telephone examiner and chief pilot. Presently 
working as supt. of machine shop engaged in 
work for office of naval research at Harvard 
University also weekend manager at fixed base 
operation. Excellent references. PW-5404, 
Aviation Week 


airport manager or 


preferably, 


HELICOPTER PILOT, " Commercial, instru- 

ment, single, multi-engine, land & sea, 3100 
hours, 600 hours 8-55 Helicopters, 26, married. 
Foreign Service acceptable. All inquiries an- 
swered. PW-5393, Aviation Week 


Aircraft Hydraulics 
Design 


ENGINEER 


Thorough knowledge of valves and 
regulators. To be working designer and 
engineering spark-plug of small, grow- 
ing Los Angeles company. Must be en- 
thusiastic, fast worker, and capable of 
first-class original design. This is an op- 
portunity and a challenge. Salary $850 
per month plus percentage of profits. 
Applicants submit resume of past ex- 
perience and present position. 


P-5400, Av 
ilshire Blvd 


iation Week 


1111 W Los Angeles 17, Calif 











POSITIONS WANTED 


VETERAN TRANSPORT 
—l12 years ME—transport 
3 years airline flying domesti« 


Pilot—17 years flying 
pilot—-7500 hours— 
foreign, transat- 





lantic—desires company corporation pilot 
duties; age 38; Box 17, Kingston, N. C. 
ELECTRO-MECH’'L Engine presently con- 
tacting west coast aircraft plants oe sires 
company to represent. Ex erences. 


PW-5392, Aviation Week 


SELLING OPPORTUNITIES WANTED 


SALES ENGINEER, graduate Mechanical Er 
| gineer, 14 years combined experience in sales, 
|} field service and engineering development, 
seeks manufacturers to resent on commis- 
sion basis, to call on aircraft and ot r manu- 
| facturing in the area of Missou Kansas, Okla- 
homa and Texas Re ply SA-5 Aviation 
Week 
EXPERIENCED SALES ens er, operating his 
own airplane, and having excellent contacts 








and current sales following, desires to represent 





manufacturers of aircraft components and as- 
semblies. (East Coast RA-5306 Aviation 
Week 
EASTERN SALES Representative — Former 
aircraft engine plant executive to rep- 
resent firm as eastern representative. 5 years 
experience on sales work, many contacts, ex 
perience precision machined parts, aircraft al- 


loy sheet metal assemblies, and hydraulic fit- 
tings. Would be interested in a specialty iter 
Salary open. RA-5339, Aviation Week 


FOR SALE 


S., of new, used and 
propellers, accessories 
Free lists by makes 
5306, T.A., Denver, Colo. 


Largest stock in the U. 

overhauled engines, 
and airframe parts. 
Vestco, Dept. F, Box 


For Sales; One biplane B25-B, Motor 14819. 
Serial 166W, license NR25319, fully equipped 


with insect hopper, agitator gear box and 
spreader has been hangared at all times, total 
flying hours 1470.3, plane in airworthy condi- 





tion. Contact E .A. Cushman, University of 
Illinois Airport, Savoy, Illinois, 
Executive Transport Aircraft. For complete 


market report of available multi-engine air- 
craft, including Beech, Convair, Curtis, Doug- 
las, Grumman and Lockheed manufacture, 
write or call William C. Wold Associates, 516 
Fifth Avenue, New York 36, N. Y. Telephone 
MUrray Hill 7-2050. 


U. 


S. Government 


Tender Notice: India Supply Mission, 2536 


Massachusetts Avenue, N.W., Washington, 
D. C. invites tenders (Tender No. C/318 to 
C/333) for supply of about 409 items of 


Spare Parts for AN/APS-15A Radar Sets 
Interested suppliers are requested to con- 
tact the Mission for tender documents which 
contain full particulars Tenders should 
reach this Mission not later than 9:15 A.M., 
E.S.T. on 15th February, 1955. 
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PBY-5A AND LUXURY TYPE “LANDSEAIRE” 
CESSNA AIRCRAFT DEALER 


@ Specializing in PBY-5A— C-47 — DC-3 — | 
B-25 — Lodestar — Beechcraft 


















® Fully equipped to do Maintenance and 
Overhaul on all types of Aircraft 


CAA APPROVED REPAIR STATION— 
AIRCRAFT, RADIO AND INSTRUMENTS 


Dealers for Lear, Collins & Bendix Radio and 
Eclipse-Pioneer Instruments 









@ Ultra Modern Interiors and Conversions 






SOUTHERN CALIFORNIA AIRCRAFT 
CORPORATION 
Ontario International Airport 
California 







Ontario 









BOEING 


B-17 


THE IDEAL AIRPLANE FOR: 


A.C.E.S. announces the C.A.A. approved Gold Beal 
Series Engines. Our 2800-51-Ml engines have 
been in eduled airline operation for over nine 
months and have given thousands of hours of 
trouble-free service. Our customers report faster 
and more economical cruise operations. More 
power available for continuous single engine 
operation. This is due to advanced en 

which makes for better cooling and improved tue 
distribution. 


@ HIGH ALTITUDE MAPPING 
@ HIGH DENSITY CARGO 





@® EXECUTIVE TRANSPORT 
(May be pressurized) 


Less than 800 hours since new 
C.A.A. APPROVED OVERHAULS 


Available for lease @ R-1830-92 © R-985-ANI-3 


Aircraft located Miami 


ALL WORK AND ENGINE SALES CARRY OUR 100 hr. WARRANTY 


C.A.A. APPROVED REPAIR STATION No. 3604 with the 


following ratings: POWER PLANT—Class 2 Unlimited and 

ACCESSORY—CLASS 1—CLASS 2 Limited. 

AIR CARRIER ENGINE SERVICE Inc. . Vv 
. Pa 






AERONAUTICAL Int. Airport Branch pe 7 
: P.O. Box 236, Miami 48, Florida "% fa 
PO. BOX 233 INTERNAT L AIRPORT Cable ““ACENGSER” “ee Sinead wo 





MIAMI! 48, FLORIDA 








BANKRUPTCY SALE 


AVIATION PARTS 


Assets of HELICOPTER UTILITIES, 
Inc., Bankrupt 


SUPER-92 


over 200 mph for your DC-3 


CAA Approved R1830-SUPER-92 en aes | allow 700 
HP normal cruise, il single — TL 9my _— A. 
and maintenance ge 

miles between ohan - Xe same avon te A 
and costs as 32. Faulty interchangeable with —62 


tocxneeD @-&PV- | 


AVAILABLE FOR IMMEDIATE SALE 
SHIP HAS APPROXIMATELY 325 HRS 


SINCE NEW. VERY CLEAN — WILL 
STAND MOST RIGID INSPECTION. 


—same weight, mounts, cowls, lines, eto. Proven by 
thousands of hours of practical executive operation. 


ENGINE WORKS 


UNCONVERTED. MAY BE INSPECTED 
AT OUR FORT WAYNE BASE. 


CALL or WIRE 











LAMBERT FIELD INC. 87, LOUIS. mo. LEEWARD AERONAUTICAL 

WRIGHT LYCOMING P. ©. BOX 210 PHONE H-2145 

SALE OVERHAUL EXCHANGE FORT WAYNE (BAER FIELD) INDIANA 
FOR SALE HILLER HELICOPTER 


EXECUTIVE LOCKHEED LODESTAR 
In excellent ——a.. Best possible Radio 
& Instrumentation. New a — 

Large quantity a Spare Parts 
FS-5369, Aviation Week 
330 W. 42 St., New York 36, N. Y. 








Model UH 12A with Agricultural Spray 
equipment, full canopy, dual controls, 2- 
way radio. 

In excellent condition 


East Coast Aviation Corporation 
Bedford Airport Lexington, Mass. 








Underwriters Salvage Co. of N. Y 
Official U. S$. Auctr. Southern District of N. Y 


SELL WEDNESDAY 
FEBRUARY 16, 1955 at 11 A.M. at 


33 VIRGINIA ROAD 
WHITE PLAINS (North Castle), N. Y. 


13. aircraft engines, large stock Lockheed, 
Lodestar, Wright & light aircraft reploce- 
ment parts, control panels, compasses, pro- 
peller blades, fuselage parts, tires, aviation 
hardware, elastic, equipment, canvas filler, 
pigments, thinners, steel shelving, office furn- 
iture, etc. 
INSPECTION TUESDAY 
FEB. 15, 9 A.M. to 4 P.M. 
FRANCIS J. QUILLINAN, Receiver 
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CERTAINLY! 


day, week, month, or longer. Most 
15-passenger. 


available on short notice. 


P. O. BOX 210 
(HARRISON 2145) 
FORT WAYNE (BAER FIELD) INDIANA 


LEASE AN AIRCRAFT? 


JUST AS EASILY AS YOU 
WOULD RENT A CAR . 


We have a fleet of Douglas DC-3 aircraft available for lease by the 


All are fully equiped for immediate use. 


OUR LEASE PLAN IS VERY FLEXIBLE 
We have an aircraft and a plan to meet your individual requirements 
SHIPS AVAILABLE AT OUR BASES IN MIAMI AND FORT WAYNE 


LEEWARD AERONAUTICAL 


Some are 
Usually 


ships are 21-passenger. 


P. O. BOX 233 
(TEL: 65-6463) 
INT’L AIRPORT 
MIAMI 48, FLORIDA 











r SPH SERVICES ro THe AVIATION INDUSTRY | 


| 




















i PARTS & S 














LEAR AUTO PILOT GYROS 
OVERHAULED 


APPROVED REPAIR STATION 
ONE OF THE MANY RAS SERVICES 


READING AVIATION SERVICE, INC 
MUNICIPAL AIRPORT READING, PA 








DIAL REFINISHING 


We can refinish your dials or ca 1 
standard dials from our stock. tenet mas 

Sereen Process or Hand Painted. 

gueeresent PReawnerensent: « Radiu 

pecia fals made to order. Pr 

Reasonable prices. iene otivery 


SOONER DIAL CO. 
Box 234 - Clinton, Oklahoma - Phone 486 








S INSTRUMENT 


Sales & Serv. Inc. 
NY International Airport 
Jamaica 30, N. Y. 
CLASS I, 2, 3, 4 
unlimited 
OL6-5678 TWX NY4-396 























AIRCRAFT UPHOLSTERING 


Single Seats to 
Complete Interiors 


Over 50 years of experience 


26 GLENN ROAD 
RUTHERFORD, N. J. 
sont to Teterboro Airport 


A Complete 
Service 


BAUCO 
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_—R. K. Brown Co. 


PARTS SPECIALIST 


8 STROMBERG 
& INJECTION CARBURETOR 


CARBURETORS PARTS ASSEMBLIES 


CARBURETORS SUPPLIED IN REPAIRABLE 
CONDITION OR OVERHAULED 
AND CERTIFIED BY CAA APPROVED 
# REPAIR STATION. 


PARTS ALSO AVAILABLE FOR HOLLEY 
CARBURETORS 


WEbster 9-9250, 9-925! Cable Address “‘Brownaero”’ 
238-A PARK AVE. EAST RUTHERFORD, N. J. 
St. Louls, Mo. 


NAVCO .... 5. 


Has all Parts and Supplies tor Executive 
DC-3 LODESTER BEECH 
Airtram Factors Radlos 
A.R.C, Ben dix Collins Lear Wlicox 
Paw Continental Wright Goodrich Goodyear 





Lambert Field 

















DEALERS ] 


—. EXECUTIVE AIRCRAFT 
x Complete Services and Sales 
3 LODESTAR D185 








eT 





Inc. of 


st'fours REMMERT-WERNER  roLébo 





iF YOU RENDER A SERVICE TO THE | 
AVIATION INDUSTRY YOU SHOULD | 
INQUIRE ABOUT THIS SECTION! | 
| 
| 


ss 


Write 


Classified Advertising Division 
330 W. 42 St., New York 36, 


FOR SALE 


TWIN BEECHCRAFT 
DI8S 


Mfgd. January ’51. Total acft. time 1480 hrs. 
Tot. eng. time 76 hrs. Acft. OH 512 hrs. 


SUPERIOR CONDITION 
FOR EXECUTIVE USE 
RADIO GEAR: ARC range receiver and 


manual loop. T-11 transmitter. AR-1 
transmitter. Marker beacon receiver. ADF 
type ARN-7. ARC Omni receiver. 


OTHER EQUIP.: Superior soundproofing. 
Large cabin windows. Windshield wipers. 
Nose light. Ice light. Oxygen system (4 
outlets—total usage for one person—10 
hrs.). Painted yellow with green trim. 
Cabin instruments, defroster fans, deluxe 
card table. 


AVAILABLE SPARE PARTS: 2 R-985- 
14B engs. (runout). 4 prop. blades (OH’d). 
3 starters (OH'd). 3 generators (OH’d). 
1 engine magneto (OH’d). 4 fuel pumps 
(OH’d). 1 prop. governor (NEW). 2 vac. 
pumps (OH’d). Also number of spare 
Beech parts, val. about $300. Spare parts 
included with sale of plane. 


PRICE $65,000 


Information from: 


THE TIMKEN ROLLER BEARING COMPANY 
Canton, Ohio 








Deal Directly With Owner 
Frederick B. Ayer 
offers 


1951 EXECUTIVE DeHAVILAND DOVE 


for lease 


No deposit required— 
no long-term contract 


Fly as much as you like. $1750 per month. 
Aircraft hull insurance included. 


On outright purchase, will not be undersold. 
Frederick 8. Ayer 
TRADE AYER COMPANY 


Linden Airport, Linden, N. J. 
Linden 3-7690 








AIRCRAFT 
FOR SALE 


alpr nana: Model—Twin Navion, Se ioe AV 
4-1487-TTN-24, Date Manufactured—19 
ves AIRFRAME HOURS: 1879— SINCH CH: 
‘onverted to Twin, December, 1953 
ENGINES: Make—Lycoming, Model - 0-320, Total 
Time on both Left and Right Engines——437 :00 
EQUIPMENT: Hartzell HC-82X6-2 


EQUIPMENT: 80 gal. Fuel; Full Instrumentation; 
Flare 
RADIO: Narco VC12 Simplexer; Narco Omnigator; 


Lear ADF-12 
INTERIOR: Blue leather—Grey Fabric combination 
EXTERIOR: Blue and white 

Interior and Exterior both excellently maintained 


; gc condition 
AVAILABLE: 30 days 


and in very 
Reading Aviation Service, Inc. 


PRICE: $28,500.( 
P. O. Box 1201 Reading, Pennsylvania 








1 PR. DC-4 OUTER WING B PANELS 


Sealed—Ready for Installation 
Immediate Delivery 
Very Reasonable 
LOS ANGELES AIR SERVICE, INC. 
Municipal Airport Hawthorne, California 
Osborne 6-0411 
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LOOKING FOR 
ENGINEERS 
WITH 
ABILITY 











eeeeeescesereceess 


Stratos—now developing new air- 
conditioning systems, air-turbine 
drives, controls and other pneu- 
matic accessories for aircraft and 
industry — is interviewing well- 
qualified men as 


RESEARCH ENGINEERS 


For investigations and studies in 
pneumatic refrigeration and very 
high speed power turbines. 





PROJECT ENGINEERS 


Several — Intermediate and Junior. 


Seniors and Juniors. 





Write to R. T. Bartlett, outlining 
your qualifications for these inter- 
esting and challenging positions. 
Your correspondence will be kept 
in complete confidence, of course. 


Excellent 






housing \ 
available in tas a 
area. Convenient 
to New York City. 
Wonderful recreational 
facilities. Fine beaches 


— Fishing, Boating, Golfing. 


FW ?aros 


A Division of Fairchild Engine & Airplane Corporation 
. 
BAY SHORE, L.1., N. Y. 





Manufacturers of air-conditioning 
equipment and pneumatic acces- 
sories for high speed aircraft. 











EDITORIAL 





Losing the Technical Race 
To Russian Manpower 


The voice of Dr. Hugh L. Dryden, director of the 
National Advisory Committee for Aeronautics, is the 
latest in a long list of eminent scientists to be raised in 
protest over the lack of technically trained workers being 
educated annually in this country. Dr. Dryden cites sta- 
tistics showing U.S. technical schools will graduate 
between 20,000 and 25,000 persons during 1955 while 
Russia will provide similar technical training for nearly 
100,000. 

“Obviously if year in and year out Russia is to give 
technical training to four times as many young men as 
we do, we cannot hope to maintain for long our present 
lead in aeronautics,” says Dr. Dryden. “That is the most 
serious of the problems of highspeed flight which con 
front us in America today.” 

How many other voices will have to join this chorus 
before industry, government and educators will combine 
forces for an effective solution to this problem? 


Required Reading 
On Air ‘ 


The technological revolution in aircraft and nuclear 
weapons has moved so rapidly that military strategy, 
tactics and organization are still far behind. In the 
months ahead we forecast a long and bitter debate in the 
Pentagon, on Capito] Hill and from public rostrums on 
new strategy, tactics and organization designed to fit and 
fully exploit the current and future capabilities of atomic 
airpower. This debate will affect profoundly the life of 
the American people, from their chances for survival to 
the load of the tax burden they must carry. It is already 
apparent that the revolutionary technology of atomic 
alrpower is eroding the foundations of traditional military 
organizations such as the Army and Navy and that even 
a relative newcomer such as the Air Force will not be 
immune from the ideas it is generating. 

As a primer for the study of this debate and the prob- 

lems it will try to settle, we recommend reading two 
articles published in recent weeks by young, former 
USAF officers now in civilian pursuits. They are: 
¢ “Counter-Force Strategy” by T. F. Walkowicz in the 
February issue of Air Force magazine. “Teddy” 
Walkowicz is a former USAF lieutenant colonel now a 
consultant to Laurance Rockefeller and is well known to 
the aircraft industry for his USAF activities in research 
and development. 
e “No Need to Bomb Cities to Win War” by Richard 
S. Leghorn in U.S. News and World Report’s issue of 
Jan. 28. Leghorn is a colonel in USAF Reserve, was a 
World War II pilot and Pentagon planner until 1953 and 
now works for Eastman Kodak Co. 


Strategy 


Both of these articles assail the moral, political and 
military bankruptcy of the “massive retaliation” policy 
as it is now interpreted and echo the growing military 
opinion that any effective employment of atomic air- 
power must be against military targets rather than against 
masses of population in open cities. This concept was 
first voiced in 1953 by Gen. Nathan F. Twining, USAI 
Chief of Staff, and James Harold Doolittle, USAF Re 
serve lieutenant general and military planner and oper 
ator extraordinary. 

This debate on the future strategy, tactics and organi 
zation of atomic airpower should be followed closely by 
every American citizen, including those in the aircraft 
industry, because it will determine what type of equip 
ment must be built and to whom it will be sold. 


USAF’s New Plane Book 
Offers Useful Data 


‘he latest edition of “Releaseable Information on U.S. 
Air Force Aircraft” should prove useful to aircraft indus 
try executives. It is compiled by the USAF contingent 
in the Security and Review Branch of the Public In- 
formation Office of the Secretary of Defense. ‘This 
group, headed by Lt. Col. George Schenkein, does a 
creditable job of serving both industry and press within 
the limitations imposed by whimsical policies from 
higher Pentagon authority. 

Their releaseable aircraft data is presented between 
hard covers that aid survival in well-used files; offers 
good three-view drawings of many aircraft, and makes a 
genuine attempt to include all generalized performance 
data and detailed dimensions possible. ‘There also is a 
handy blank space under each aircraft where additional 
data can be recorded as it becomes available. ‘There are 
some style oddities and omissions that will occasion 
comment. For example, the Northrop Snark is de signated 
B-62 while the Bell Rascal is labeled XB-63, despite the 
fact the Rascal is much more advanced in development 
and closer to operational use than the Snark. 

What security restriction prevents the Rascal power 
plant from being identified as the same three-barrel 
rocket motor released publicly in Bell’s annual report for 
1953 baffles us. Since missile designations were being 
included, the omission of the North American B-64 
Navaho also is puzzling, since it has been part of other 
USAF public lists. 

If readers wonder why the range and gross weight of 
the Douglas RB-66 and B-66 twin-jet bombers are omit- 
ted from this data book, they may ponder the fact that 
the USAF versions of this design weigh considerably 
more and have much less range than the A3D version 
built by Douglas for the Navy. 

All in all, the USAF aircraft publication is a step in 
the right direction and will be helpful to all who use it. 

—Robert Hotz 
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For structural members, tools, hydraulic components and 
similar high-stressed parts, there’s just no substitute for 
tough, lightweight aluminum forgings. Their strength 
makes it possible to increase loads significantly without 
adding to size or weight. 

Now, Harvey goes one step farther and brings you No- 
Draft Aluminum Forgings that eliminate complex ma- 
chining between forging and final product and reduce the 
all-important finished-part cost. Excellent working prop- 
erties and minimized scrap lower cost even further 


MAKING THE MOST OF ALUMINUM...FOR EVERYONE 


HARVEY 


luminum 














HARVEY ALUMINUM SALES, INC., TORRANCE, CALIFORNIA 
BRANCH OFFICES IN PRINCIPAL CITIES 


An independent producer of aluminum extru ns in all alloys and all sizes 


stock, pipe, tubes, impact extrusions, aluminum 


screw machine products and re 


ated j 


Perpendicular sides and parallel surfaces made 
finish milling unnecessary on this No-Droft 
aircraft forging. Finished-part cost was 
significantly reduced, and maximum 
mechanical properties were retained by the 
Harvey No-Draft forging method 


New forging 
rol iesl—Jet-j.e) see 


pay etre -tel t-te! hii 


Let Harvey help you improve your final design with a 
Vo-Draft forging so that you actually buy “parts instead 


of raw materials 


iluminum needs, call a Harvey Field 
His one job is to put custom- 
Besides No- 


s, he can help you with other im 


I or your 
I ngineer today 
designed aluminum to work for you 
Draft Foreins 


tant for of press forged aluminum such as 


© ynpact extrusions or impact foreines 


rod and bar, forging 


on application 


tructurals 


nducts in alloy eel and titanium 





An important announcement 
General Molors 


to America’s Aviation Industr 
and all who travel by air 


T has always been the aim of 

General Motors to supply 
America with the most efficient 
and dependable motive power for 
all types of transportation. 


In motor vehicles, in locomotives 
and in many types of work and 
pleasure boats, GM gasoline and 
Diesel engines have long enjoyed 
the confidence of millions of 
people who depend upon them in 
their daily travels. 
* * * 

Tow General Motors is introducing 

N to commercial aviation a new 
American-designed power plant and 
propeller which promise the same long 
step forward in passenger travel by air 
that GM has provided in other forms 
of mass transportation. 
This new power plant is the Model 501 
Turbo-Prop engine with matched Aero- 
products propeller, both produced by 
our Allison Division. 


Behind each of them stand thousands 
of hours of military experience which 
has advanced engine and propeller 
development to a point of readiness 


for the passenger-flying public. This is 
a classic example of the benefits to the 
nation and the public which result 
from close cooperation between the 
(Armed Forces and American industry. 


Turbo-Prop power means a gas turbine 
engine similar to a jet, but with its 
tremendous power harnessed to turn 
a propeller. 


The big advantage of the Turbo-Prop 
engine is that it uses less fuel than a 
jet, yet it enables aircraft to travel 
faster with greater payload than any 
other propeller-type engine. 


ry. 

The Allison Model 501 is the most 
efficient Turbo-Prop engine for its size 
and weight ever built in this country 
or abroad. It delivers more power than 
piston engines of twice its weight. 


It incorporates all the knowledge that 
\llison has gained in building gas 
turbine engines that have flown 
more than five million hours — more 
flight experience than has been accu- 
mulated by any other turbine engine 


manufacturer — experience in the air 


where it counts most. 


ry. 

The military versions of the Allison 
Turbo-Prop already power eight dif- 
ferent types of Navy and Air Force 
aircraft. including the new Vertical 
Take-Off Interceptors. 

Now being readied for commercial 
use, the Allison Turbo-Prop will enable 
America’s airlines to carry heavier 
payloads, maintain faster schedules, 
use shorter runways, and to offer pas- 
sengers a far smoother, quieter, more 
comfortable ride. 


While this Allison Model 501 engine 
can be installed in today’s airplanes, 
the aircraft industry is busy designing 
new airframes to take fullest advantage 
of its performance. 

General Motors is proud that its wide 
experience in engine design is paying 
off in this important contribution to 
the progress of American-built-and- 
powered aircraft for both military and 


commercial service. 


Har ow H. Curtice 
President, 
GENERAL MOTORS CORPORATION 


Vodel 501 Turbo-Prop Engine 

with matched Aeroproducts Propeller, 
hoth produced by 

Allison Division of General Motors. 





